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PREFACE

This manuval was developed as a supplementary manual to the Workshop
Manual Model 190 to extend the coverage to Models 180, 180a, 180b,
180c, 180D, 180Db, 180Dc¢, 190D, 190Db, 190SL, 220q, 219, 2205 and 220SE.

The individual repair procedures are described in detail only if they do not
correspond ta those of Model 190. When there is no difference, reference
is made to the basic Model 190 Workshop Manual. This means that for a
complete description of vorious repair procedures, both manuals, the
Workshap Manual Model 190 and the Workshop Manual 180 to 220SE, must
be available.

Not covered are the side-valve engine of model 180, diesel engines OM 636
OM 621 of models 180D, 180Db, 180Dc, 190D and 190Db, the fuel injec-
tion system of Model 220SE, the hydraulic-automatic transmission, and the
daublejointed rear axle of model 180 and 180D. These units are covered
in other workshop manuals.

The entire cantents of this Workshop Manual are arranged by groups. The
group index serves to locate ony particular group. Each group is preceded
by a comprehensive listing of its contents.

Mercedes-Benz of North America, inc., recommends that repairs to, and
maintenance of, Mercedes-Benz automabiles performed only by Mercedes-
Benz trained personnel at authorized Mercedes-Benz repair stations.

The informotion contained in this special publication was originally issued
by Daimler-Benz AG in conjunction with supplemeniary service literature
only to its authorized dealers. The vorious repair and maintenance pro-
cedures outlined herein ore procedures to be used by trained Mercedes-
Benz service ond repoir station personnel. Supplementory service literature
is no longer availabie for this publicotion.

“ Mercedes-Benz of North America, Inc., assumes no liability for any damage
to person or property occasioned by the utilization of this publication to
effect maintenance or repair work on Mercedes-Benz autamobiles.

Reprinted by
MERCEDES-BENZ OF NORTH AMERICA, INC.



I.ocu'tion of Model Plate,
Engine, Chassis, and Body Numbers

Apart from exceptions listed below, the location of the Model Plate and the Plates giving the En-
gine, Chassis, and Body Numbers and the Type of Car Finish, is, for Models 180 to 220 SE, the
same as on Model 190.

On Models 180 ond 180 D the Engine Number Plate is located on top of the timing gear cover.

On Model 190 SL the Chassis Number Plate and the Plate giving the Type of Car Finish are
located at the top of the fire wail behind the battery. On Model 220a there is as yet no plate
indicating the type of Car Finish.

To ensure prompt and correct execution of your orders and attention to your inquiries, please let
us have the following details:

1. Complete Chassis Number

2. Complete Engine Number

3. Complete Body Number

4. Mileage covered

Location of Unit Numbers
In your inquiries and orders referring to specific car units such os front axle, steering gear, trans-

mission, and rear axle, pleose quote the Unit Numbers as well. For Models 180 to 220 SE these
Numbers can be found in the some ploce as on Model 190.
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Group Index

Gaeneral

Engine and Engine Suspension

Cluich

Transmission

Pedals

Conirol System

Springs and Shock Absorbers

Front Axle

Reur Axle

Wheels and Tires, Adjusiment of Wheals

Propeller Shaft

Brakes

Steering Assembly ~

Fuel System

Exhaust System

Radiator

Electrical System

Body

[ S







A cceleration curves 00—4/5
Acceleration test 00—4an
Accelerotor pedal adjustment 30—3
Acid fevel and acid density of battery 54—1111
Adjustment curve, distributor 15232
Air filters 09—5/1, 572, 573
Air intake silencer 09571
Angle of closure, distributor contacts 0—3/5
Anti-freeze solutians 50—3
Axle positioning distonce 40—312
Bolancing

of crankshaft 03—510

of wheels with tires fitted 4031
Boll cup connectar

of steering assembly 46—4

of steering whee} shift system 26—2/2, 26—%/4
Base bore in crankcose 03—5/3
Bottery

acid level and acid density 54—111

general 54111

remaval and installation 54—11A1
Bearing assembly for steering wheel

shift system ‘

remaval and installation 26—121

repair 26—14
Bearing bushing

for helical gear 18—173

for idling gear shaft 18—173
Bearing play

of camshaft 05—-5/3

of connecting red 03—5/4

of crankshaft 03—5/3
Biawer toggle switch B2—17
Boedy number, [ocation Vi
Brake cable

center, replacement 4220

reor, replacement 4220
Brake drums, recanditianing 4212
Brake lever of pistal-grip hand brake 4218
Brake lines, checking 4233
Brake finings,

replacement and conditioning 42—-11A
Brake master cylinder

disossembly and reassembly 42—4

with fluid reservair atteched 42—3/2

removal and installation 42311
Brake shaes

adjustment 421011

disassembly and reassembly aof

autamatic adjustment 42--101
front, removal and instaliation 42—8
rear, removal and installation 429

Brake system

bleeding and flushing-out

checking

description

trouble-shooting hinis
Brokes

adjustment

with mechanical adjusiment
Bulbs

Cable horness
from generatar ta regulator
for reversing light swifch
for steering tube
Camber
front wheels, odjustment
rear wheels, adjusiment
Camshoft
bearing measurements
bearing play
checking the adjustment
grinding
grinding dimensions
ra-bedding
removal and installatian
Car radio
Carburetor
gititude adjustment
description
disassembly and reassembly
jdle odjustment
linkage adjustment
measurement and adjustment
of injection amount
removal and instaliation
technical specifications

42--2
422
420
4216

4220
42--20
340N

54—5
S54—5
54—5

40—3/2
40—313

05—-5/4
05573
0137
05—5/3
05—5/4
05—5/4
01—4/23
B2—207%

07—0/54
07—0n1
07—

01—3/22

01—3r22

01—¥8
01—47

07—0/10, 0714,

0r24, 0/32, 0/57

trouble-shooting hints
Caster
Caster adjustment
Center tie-rad
Chain
Chain guide in cylinder head
Chain tensioner, self-bleeding
removai and instollatian
testing
Change-over switch far clearance light
Charging of battery
Charging light, remaval and installatian
Chassis number, location

013114
40372
33472

462

01—4/53

01—4

01—4/30
05—5/4
B2--17
54—1111
1515
vl

Vil



Check plates for crankshaft 03—-5/3
Choke control, removal and installation  30—6/1

Circuit diagrams 54012
Clearance light change-over switch 8217
Clock, removal and installation 5418
Closure angle, distributor contads 01—3/5
Clutch

adjustment dota 251

disassembly, checking, and reassembly 25—d4

removeol and instaliation 25—1
Clutch actuating mechanism 26172, 29171
Clutch, driven plate 25—5
Clutch face of flywhee! grinding 03—58
Clutch housing 26—4/3
Clutch pedal

free ploy adjustment 29—3/1

removal and installation 29—471
Clutch pedal shaft 26—172, 29~-511
Clutch pressure plote - 25072
Clutch springs 25—4;2
Clutch throw-out bearing 25—6
Compound cross-draft carburetor 07—0r33
Compound downdraft carburetor 07—0/25
Compression chamber 01373, 01—5/3
Compression measurement 01—3/3
Comprassion ratio 01373, 01--5/3
Connecting rods 01—4/50

reconditioning and re-bushing 03—5/4
Control arm 3352
Control lever 01 —419%
Contral linkage

adjustment 01--3/38

removal and installation 01—4/19
Contro! shaft 30—in
Coaling system

capacity 00—1/2, 1/5, 1/8

cleaning 503

of engine 205/

Cooling water
anti-freeze preparations and corrosion

inhibitors 50—3
circulotion 5090
temperature 50—6/4
thermameter 54—11/72
thermastat 50—

Countershaft of transmissian 26—5/2
Countarweight on crankshoft 01—4/47
Crankcase
bose bore 03—-5/3
cleaning, pressure-testing,

surfoce-grinding 01—511

disassembly ond reassembly 01—4/50
Crankshaft

annular greoved bearing 01—4/52
balancing 03—5/10
grease seal 01—4/52
grinding 03—5/1
locating bearing 03—5/3
overhaul stages 01571, 03—5/1
re-bedding 03—-5/3
remavol and instaliation

with counterweight and flywheel 01—4/49

Cylinder bores
boring and haning 0t—5/2
overhau! stnges 01-5/2
Viit

Cylinder cover 01—4/51

Cylinder head .
gaskets L 0 —4277
machining and pressure-testing 0T—5/2
removal and installation 01—4723
tightening and final tightening of
cylinder head screws 01—4/33

Dimmer resistance for instrument lighting 54—18

Disk wheels 40011
Distributor 15231
adjustment curve 152372
bearing 01—4/36
removal ond instaliation 01—4735

Distributor contocts, measurement and
adjustment of gaps and angles of closure 01—3/5
Distributor drive

removal and instalation 01—4/40
repair 18—11
Double downdraft carburetor 07—0/15
Downdraft corburetors 0701

Drive for il pump, distributor, revolution
counter, and injection pump  01—4740, 18—11

Drive shaft for transmission 26—5/3
Driven plote of clutch 255
Dry oir filter 09511

Electrical system

ossemblies and instruments 54—0N
car hody 82—1
engine 15—
End ploy
of camshaft 05—5/3
of crankshaft 03—5/3
Engine
cooling system 20—5/1
disossembly and reassembiy 07—d/1
idle adjustment 01—3/22
lubrication 1851
remaovat and instailation
together with transmission 01111
side views 01—472
testing ond repairing 01—5/1
testing on roller test stond 013733
tune-up 0131
Engine brace, front 222
Engine number, lacotion Vi
Engine suspension
front 22n
rear ’ 24—0n
Exhaust-gos test values 01—3/32
Exhaust manifeld and intake pipe
removai and instollation 01—4/20
replacement of damper spring 14—5
replocement of heater valve ond shaft 14—5
replocement of heating spirol 14—5
Exhaust system 491




Fon
distance between fan and radiator 50—1
removal and installotion 01—4/33
Fan belt tension, checking ond adjustment 50—5/1
Fiosh signal 823

Flash signol mechonisms
for flash signal, removai ond installation  54—18
for upper beam flash signol system,

removal ond instaliation 54—18
Fiash signal switch for upper beam 54—18
Fiash signal system 54—18
Flash stroboscope 01—3/5

values at engine speed 01—37é
Flywheel
grinding clutch face 03—5/8
removal and installation 01—4752
replacement of ring gear 03—57
-static balancing 03—5/11
Fog lights, adjustment B2—211
Foot dimmer switch 54—14
Frant axle half
checking and repair 3351
disossembly ond reassembly 33—4n
removal and instaliation 33—4n
Frant axle number, jocation Vi
Front oxle support, checking 338
Front springs 32-0n1
color code 32713
harder, for bod rocd conditions 32—7/2
removal ond installatian 325
test volues 32--7/12
Front wheel bearings 3341

Fuei consumption
according to Germon Standord DIN 70030
00—1/3,1/6,1/9

for average high-way travel 00—1/3, 1/6, /%

rated . 00—1/3,79/6,1/9

test 00—4n
Fuel consumption curves 00—4/2

portial load 00—4/2
Fuel distributor fittings,

removal and instaliation 01—4117
Fuel feed pump

checking 478

disassembly and repair 07—5/4

dusi-proof version 01—4/43

measurement ond adjustment of pressure 01—3/8

removal and installation 01—4/43, 479
Fuel gage

foult tracing hints A7 —4

removal and instollation 54—31/2
Fue! injection system, removal and installation

control fever 01—419

cantrol linkage 01—4ne

fuel distributor fittings 01—4417

injection pump 01—415

iniection valves n—4n7

venturi control unif 01—4n19
Fuel level in corburetor engines,

measurement and adjustment 01—3/8
Fue} level indicator

removol and installotion 47—3N

testing 4731
Frel pass filter 47—6N

Fuel tank

checking and repair 475
fuel leve!l indicatar
removal and installotion 47--31
testing 47311
removal and instaliotion 47N
Fuse box, connections at 54—0/13

G asoline injection system
see injeciion system

Gear shift mechonism, adjustment 26—3
Generatar
disassembly and reassembly 151341
maunting {support) 15—11
removal and instollation 15—11
servicing hinis 1512
test values 1517
testing 1517
trouble shooting hints 1517
Generator and regulator, description 15—10
Glow plug 1531
checking 15—32

Glow plug storter ond stop switch
30—111, 153311

Glow plug system 15—3011
Grease seal
front, for crankshoft 01 —4/4%
frant, for crankshaft,
removal ‘and installation 01—4/52
Ground lead at distributor 01—4734
Guide pin, shift tube 26—12/1
Guide sprocket 05—5/7
Hond brake 42—18
ratchet ond broke lever 4218

Headlight lower beam fiosh signal system  54—18
Headlight upper beam flash signal switch 54—18

Headlights

adjustment 822

removal and installation 821

replacement of bulbs 82—1
Heoter blawer molor switch 82--17
Helical gear

for distributor drive 18—11

transmission 26—5/3
Horn 54—18
Horn assembly 54—18
idle adjustment 01—3/22
idle odjustment knab ond cable 3010
idle odiustment screw Nn—y2
idle mixture adjusiment screw 01—-3/22
Idling gear shaft for distributor drive 01—4/40
Ignition coil 15—22
ignition cantrol knob 30—3
Ignition lead, testing 15—24
Ignition lead connector, testing 15—24
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Ignition seHing

by means of flash stroboscape 01—3/5

by means of fiming light 013/5
lgnitian switch 1521
Ignition system, description 1521
lgnition vacuum control 01377
Injection amount in carburetar engines,

measurement and adjustment 07378
Injection pump

adjusiment 01-—3/35

remaval ond installation 01—4115
Injection pump drive

removaol and instailation 01—4/40

repoir 18—1/73
Injection system

odjustment of control linkage 013738

checking 01--3/38

idie adjusiment 01—3738

readjusiment of speed build-up 01—3/38

trouble-shooting hints 01-—3/38
Injection valves 0n—4n7
instrument cluster 54—11/%
Instrument lighting 54--1111

push-pull switch ond dimmer resistance  54—18
Insulating flange of carburetor 01—4/9
Infake pipe vacuum 013731

measuring : 03731
Intoke pipe and exhaust monifald

removal and installaton 01—4/20

replacement of domper spring 14—5

replocement of heater vaive and shaft 145

repiacement of heating spiral 145
Interference suppression for radio g2—21
Jointing disk of steering coupiing 46—13
License plote #ghting 8217
Lacating bearing of crankshaft 03—5/3
Lower beam flosh signa} system 54—18
Machining of cylinder head 01572
Main shaft of transmission 2652
Moximum speed test 00—4/1
Measuring runs 00—4n
Misalignment of rear axle 40-—-3/2
Mixing ratia, anti-freeze solution 50—3
Model plate, lacaotion Vi
Needie beorings 26—14
Ovctane number compensator 30—8
Oil both air filter 09—5/3
Oil copacity

engine 00—3/2, 1/5, 1/8

water pump

X

00—1/2, 1/5, 1/8

Oil consumptian test run 00—411

Ol filter
disassembly, cleaning, ond reassembly  18—5/3

remaval ond instollation 01—</43
Oil pan 01—4/45
Oil pressure gage 54111
il pump

remaval ond installation 071—4/44

repaoir 18—5N1
Oil pump drive

removal ond installatian 01—4/40

repair 18—1n
Oil relief vaive

cleaning ond checking 18—-513

in crankcase, remaval and installation  01—d/44

cpening pressure 18—5/5
Oil thrower on cronkshoft 01—4/47
Overhoul stoges

camshoft 05--5/4

camshaft bearing 05—5/4

crankcose 01—51

crankshoft 03—51

pistons 03—5/6

volve guides Q574

valve seot rings 01—5/5
Partial lood fuel consumption curves 00—4/2
Partition plote, crankcose 01—4d/51
Pistol-grip hand brake, ratchet

and brake lever 42--18
Piston pin bushing dimensions 03—5/5
Pision pin ploy 03—5/7
Piston rings 03—5/6

Pistons
fitting, together with rings, into cylinders 03—5/5

removal and instaliation 01—4/50
Pivot bearing for steering relay arm 46—
Pivot point distance 40—3/2
Plote valve of radiotar 50—
Power brake .

removal ond installation 42--14/3

subsequent insiallation 421511

testing 421472
Pressure-testing

of cronkcase 01—51

of cyiinder head 01—572
Propeller shaft

disossembly and reassembly 41—4/1

remaval and installatian 41—41

universal joints 41—4/4
Pulley on crankshoft 01—4/47
Push-pull switch

for instrument lighting 54—18

for windshield wipers 8217
Radiotor

cap 50—1

removol and installation 50—1

thermameter 54—11/2

vacuum volve 50—1




Radia
car radio 82201
interference suppression 82211
Ratchet of pistal-grip hand brake 4218

Rated fuel consumptian 00—1/3, /6, 19

Reor axle
checking and repair 355
descriptian 3501
disassembly and reassembly 355
removal and installation 35—n
Rear oxle misolignment 40—372

Rear axie number, lacation Vi

Rear axle suspensian 35113
Rear springs 32—0n

color code I2—-7Né

harder 32-7/8

removal and installation 32—5

test values 2—7N4
Regulotor

description 15—10

removal and instaliation 1515

test values 1517
Reloy shoft 26—14
Reversing light switch

adjustment 26—3

cable harpess far 54—5
Revolution counter,

removol and instoliation 54—131/1
Revoiution counter drive

removal and instollotion 014740

repair 18—in
Ring gear of flywheel 03—5/7
Rocker arm blocks 0N—4/3

Rocker arm and rocker arm mounting,
testing 05—5/7

Rocker arms 0N—4/3
Roller chain 01—4/53
Rolier test stand, engine testing 0—3/33

Rotary light switch 8217

Rubber buffers for rear axle 32—0/5
Rubber mountings
of front engine suspension 2—-n
for reor axle suspension 35—11
of rear engine suspension 24—0N
for shift tube 26—21
for sub-frome suspension 33—1
Rubber wiper blade 82—17
Running-in instructions, engine 00—7
Sealing ring, fobric, crankcose 014745

Sealing ring retoiner for valve stem

sealing system 01-4/28, 05-5/2
Sealing rings in the steering, remaval

and installafion 46—7/1
Selector finger, transmissan 26—4N
Selector lever shaft 26—14

Shift lever noises, trouble-shoating hints ~ 26—2/1
Shift lever and shift tube, removal and
instaliation 26—
Shift fube guide pin 26—12/1
Shift tube and steering column jocket
removal ond installation 26—1511

Shock absorbers

checking 3zZ—n
frant, removal and instollation 325
frant, test values 327124
general i
rear, remaval and instaiiotion 32—5
rear, test values 32—7/24
tables 32711
Single ralter chain 01—4/53
Salenaid switch of starter 15—3
Spark plugs
appearance 0N—¥4
appraved types 01374
cleoning and testing 01—3/4
removai and instollotian 01--3/5
thread length 01—3/4
Specifications, technical 0011
Speed gear, fransmission 26—5/3
Speedometer 54—11/%
Spring plate, for reor springs 324
Springs 3201
Starter
description 15—1n
disassembly and reassembly 15—6
electrical testing 15—6
push-button switch 5419
removal ond installotion 15—
servicing hints 15—3
solenoid switch 153
trouble-shooting hints 15—6
Starter ring gear 03—577
Steam-pressure thermostat 50—6/1
Steering ossembly
checking ond repairing 465
description 46—011
disossembiy ond reossembly 46—4
removal and instaiiotion 46—1
Steering assembly units, checking of play 46—3
Steering column bracket and lock
removal and instaliation 46—8/1
Steering column jacket ond shift tube
removal and installation 26—5/1
Steering coupiing 46—13
Sieering coupling jointing disk 46—13
Steering gear arm 46—1211
Steering knuckie bushings 3351
Steering relay arm 46—11
Steering shock obsorber
general 46—101
removal and installation 46—10/2
stondord and special export versions  46—10/1
Steering tube
coble harness in 54—5
removal and instaiiction 46—711
Steering wheel 46—3
Steering wheel shift system,
bearing assembly 26—121
Step bearings for torque arm mounfing  35—1/1
Siop light switch 54—18
Stop and toil iight 8217
Stroboscope, flosh 01-35, 3/6
Sub-frame
removal and instailation 33—
suspension on chassis base panel 03-11, 3341
Surface-grinding of crankcaose 01541
Synchronizing rings of transmission 26—5/3

Xt



Tail fight wiring horness 545
Taii and stap light B2-17
Tappet clearonce odjustment 01312
Technical specifications c0—in

capacities 00—1/2, 1/5, 1B

carburetor 07—010, 014, O/24, 0/32, 0/57
consumption figures 00—1/73, W6, 1%
dimensions 00—1/2, 15, 1/8
electrical equipment 00—1/2, /5, 1/B
engine 00—11, V4,17
aperating conditions 00—1/3, 176, 19
speeds 00—1/3, 1/6, 179
weights 00—1/2, 1/5, 1/8
Tensian sprocket bearing
removol ond installotian 01—4/31
repair 05—5/6
Thermometer for cooling water 54—11/2
Thermostat 50—&/1
Three-element voltage/current regulater
description 15—10
elechricai testing 15—17
removal and installation 15—15
Three-way flange of transmission
checking for run-out 26—5/4
Tie-rods, removal and installotion 334
Timing of valves, testing 013730
Tire pressure 40—0/3
Tires
fitting 40—3n
special 40072
stondard 40072
Toe-in 40—3/2
Toggie change-aver switch for
clecrance light 8217
Toggle switch for blowers 82—17
Torgue arms, front maunting 3511
Tarsion bor 32—6
Transmission
cauniershaft 26572
disassembly and reassemhiy 26—4n
drive shaft 26—5/3
Hloor-mounted gear shift jever 26—1/7, 263
gear shift mechanism, odjustment 263
gear train, removai and installation 26—4/4
inspection ond repair 26—50
main shaft 26—4/4, 26572
number, lacation Vi
removol and instaliation 26—1n
reverse gear stop 26—4/2

reversing light switch 26—1/6, 263
shift lever noises, trouble-shoating hints 26—2/1

Tronsmission case

front cover 26—4/3
rear cover 26—4/3
top caver 26—4/1, 26—5/5

Twin roller chain 034753

Xl

Unit number, location

Universa!l joint of propeller shaft
Upper beam flosh signai switch
Upper beam flash signal system

Vocuum

at distributor

of intake pipe
Vacuum contral distributar
Vocuum vaive of rodiator
Valve guides

checking and replocing

dimensions
Valve seot rings, replocement
Valve sects, machining
Volve springs, testing
Valve stem sealing sysitem
Valve timing, testing
Valves

removal ond installation

testing and grinding
Venturi controi unit

removel and installotion
Vibration domper

repair

Vi
41—472
54—18
54—18

0317
013731
01-3/7
50—1

03—5/3

01—£/4

01—5/5

01—5/76

05572

014728, 05—5/2
01—3/30

01—4/28
05—51

0l—4/7, 01—4N19
014747
03—512

Valtage/current requiator, three-element

descriptian
electrical testing
removal and instaliotian

Water pump
ail capacity
removal and instollation
repair
Wax thermastat
Wet air filter
Wheel balancing
Whee! broke cylinder
disassembly and reassembly
frant, removal and installation
reor, removal and instollotion
Wheel comber
Wheel coster
Wheel spindie
Wheels
adjustment
adjustment data
Wheels and fires
Windshield wipers
mator
plate with drive mechanism
rubber blade
Wiper arm with wiper blode
Wiper blade

15—10
1517
15415

00—172, 1/5, 1/8
01—4/33

2051

50471

09—5/2

4031

42w7
425/
42—
40—372
40—3/2
33—4n

40—3
d0—372
40011

8217
B2—17
B2--17
82—17
B2—17
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General

Technical Specifications 00-1
Measuring Runs c0-4

Running-In Instructions for New and Replacement
Engines 00-7







Technical Specifications

Job. No.

00-1
Change: Models 180 c and 180 De added, changes at *)
I. Models 180, 180a, 180b, 180c and 190 SL
Models
Car mode! 180 180a 180b 180c 190 SL
Chassis type 120.0 120.0% 120.01 120.00 121.04
Engine model M 136.VH M121BIV | M121BIVe | Mizi eyl | M2 EZ@]-
Engine type 136925 121923 121923 121927 b
Engine
Operatian 4~cycle corburetor
No, of cylinders 4
Bore/Stroke (mmj 75100 85/83.6
'{cori;‘c;; eff. piston displacement 1767 1897
Compression ratio £ 6.7:1 6.48:1 7.0:1 8.8:14)
Firing order 1-3—4-2
Max, speed (rpm} 4500 4000
Engine performance in metric
IR g | g s e
Max.
Moo oon | WA | YR et s

Cronkshaft bearings

3 Babbit metal
plain bearings
with steal-backed

3 compound picin bearings with steel-bocked shells

shells
Cannacting rod beorings compound plain bearings with steel-backed shells
Yalve arrangement side overhead
Comshoft focation lateral overhead

Qil cooling

Oil-water heat exchanger

Cooling system

Water circulation thraugh pump, thermostat with by-pass pipe and fan

Lubrication

Farced-feed lubrication by means of gear-iype pump

ratio ¢ = B.5:1.

r Change No. 1o/ August 1961 Workshop Monuol Models 180 fo 220 SE t

%) The HP output stated is actuaily availahle for the car ot the clutdy, since the power used by the engine accessories hos clready kean deducted.
} Up to use of further developed valve controls,

J) As from use of further developed volve conirois.
4 Up to engine Mo, 8503803 compression

00-111




Model 180 1800 180b 180¢ 19051
Electric Equipment
Botte Voltage (V) é 12 12 12
v Capacity (Ah} 84 56 52 54
Dimensions
Wheel track front 1420 14407} 1440 14409)
el frack {mmj rear 14607 1485%) 1485 148523)
Wheel lock, inner 397
outer 30°
Min. turning circle (m} approx. 11 approx, 10.7 apprax,1i
Wheel base (mm) 2650 2400
Length af vehicle (mm) 4460 4485 4500 4250
Width of vehicle {mm) 1740 1760
Height af vehicle, ready far driving {mm) approx, 1560 app. 1320
Ground clsarance, vehicle with 2 persons {mm) approx. 195 app. 155
Weights
Dry weight of vehicle without fuel,
spare wheel and tools {kg) 1070 1085 10754
Uniaden weight of vehicle, ready for driving, with
full fuel tank, spare wheel and tools (kg) 1150 1165 1160
Perm. total weight (kg} 1150 1615 1440
Perm. oxle load {kg) froni/rear 720/880 735/880 690/750
Capacities
Cool. sysiem with heating (itr.) Water @ 10
Fuel tank / fuel reserve (ltr)) Fuel 54/5 5/6
Crankcase (ltr.) Engine oil max./min. 4/2.5
Gl filter {itr)) Engine ail 0.5
Water pump {cm*) Hypoid oif SAE 90 10
Transmission (itr) Automatic Transmission Fluid 1.4
Rear axie (itr) Hypoid oil SAE 90 2.25¢)
Steering {itr.) Hypoid oil SAE 90 0.3
Brake system {lir.} ATE blue brake fluid 0.5
Wheel hub front g} Anti-friction bearing greose 65

"1 On mode} 180 with twin-joinied rear axie 1430 mm.

?) For rim size 5 JK x 13-B [2nd typej; for rim size 4z K X 13.B (ist type) wheel track front 1430, rear 1475.

1} Previousiy 1470 mm.

‘) Applies to roodster, for coupe 1095 kg.

*] Applies o roodster, for covpe 1180 kg.

‘} On model 180 with 2-jointed rear oxla 1.5 lir.
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Mode! 180 180a 180 b 180¢c 190 5L
Speeds, Consumption Figures and Operating Conditions
At rear axle ratio of | = 1:3.89 1:3.50 1:3.904
Mox. speed for individual gears {km/h)
timed 1st geoar 34 42 50
2nd geor 58 74 74
3rd gear 70 117 120
Ath gear approx.126 approx. 135 approx.175
Climbing ability (%)
1st gear 43 54 50
2nd gear 23 275 30
3rd gear 13 155 17
4th gear 8 8.8 9.3
Acceleration time in 4th gear from 20100 km/h?) (sec) 38 3 32 25%)
Engine speed at 100 km/h in 4th geor {rpm) 3390 3370 3350 3380
Fuel consumption
for overage high-woy trovel — 812 75-115 8.2-12.3
{}#r/100 km)
Fuel consumption ace. fo DIN 70030%) y 10.9 10.9
(ltr/100 km} at 101 km/h at 110 knv/h
Engine oil consumption (ltr./100 km) 0.15
Cool. Water working temperature (% C} 70-95
Fuel regulor fuel P;::g:g,)
Anti-Knock rafing for optimal efficiency?} 82 B4 94
{Qctanerating - y A
in. ROZ with max. refardation of ignition
min. ROZ) and corrasponding drop in output 80 20

%} Vahicle with 2 persons.
?) Measvred ot % of mox, speed 110 km/h + 10 %,

%) Gasoline engines ore sat for oplimok output in the foclory using commerciol fugls. If exceptional coses for o short poried demond the use
of fuels having an octane rating below that staled for aptimum eutput, ignition should in oll coses be retarded correspondingly.

4 For geor ratin 2nd type; for gear rotia 1st type und

rear oxle ratio i=1:2B93.90 i=1:3,
Max. speed 52/65N40/apgrax. 175 54/93/14B/approx, 175
Hill climbing ability  48/24/15/9.0 45/23113/8.5

3} Accaleration periad in 4th gear §rom 30 to 100 km/h in sec,

4) Standord fuel consumption 8.7 #r./i00 km; measured ot %5 of mox. speed, 80 km/h + 10 %,

7) Gosoline-banzene mixture, respactively.

{ Chonga No. 1o/ Avgust 1981 Workshop Manual Models 180 to 220 SE l
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Il. Models 180 D, 180 Db, 180 D¢, 190 D and 190 Db

Models
Car Madel 180 D 180 Db 180 De 190 D 190 Db
Chassis Type 120,11 120,11 1201 17N 121N
Engine Mode! OM 436Vl OM 434.Vil OM 6211V OM 6214 OM 621
Engine Type 636.930 434.930 621.914 621.910 621.710
Engine

Onerati 4-cycle diesel

peranan Daimler-Benz constant flow principle precombustion chamber
Number of cylinders 4
Bore/Strake (mm) 75/100 87/83.6 85/83.4
Total effective piston

displucemenip(cm’} 1767 1968 1897
Compression ratio & 19:1 21:1
Injection order 1-3-4-2
Mox. speed {rpm) 3s00 3800 4000
Engine performonce
inmetricHP atrpmocce. to DINY) 43/3500 4B/3800 50/4000
in gr. HP at rpm occ. to SAE 44/3500 52.4/3800 55/4000
Targue mox.
in mkg/rpm occ. to DIN 10.3/2000 11/2200 11/2200
in mkg/rpm oce. to SAE 10.4/2000 11.4/2200 11.5/2200

Cronkshoft bearings

3 compound pioin beorings with steel-bocked shells

Cannecting rod beorings

compound ploin bearings with steel-backed shells

Valve orrangement

overheod

Comshoft locotion

loterol

overheod

Qil tooling

Qil-water heot exchanger

Cooling system

Water circulation by means of pump, thermostat with by-pass pipe, fan

Lubricotion

Forced-feed lubrication by meons of gear-type pump

Y} The metric horsepower specified is actually avoiloble at the clutch, since the power used by the engine accessories has nirecdy been deducted,
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Model 180D

180 Db 180 Dc 190D 150 Db

Electrical Equipment

e ;& &
Dimensions

Wheel trock {mm) Fon a0y | 15 | 14 | tie> | 14

Wheel lock inner 390

outer 30°

Min, turning circle (m) opprox. 11 approx. 10.7

Wheel base {mm} 2650

Length of vehicle {mm} 4485 4500 4485 4500

Width of vehicle {mm) 1740

Height of vehicle, ready for driving {mm) opprox, 1560

Ground clearance, carrying 2 persons {mm) opprox. 195
Weights

o i ) withest sl o n 1140

Unloden weight of vehicle, reody for driving, with 1210

full fuel tank, spore wheel, tools {kg

Parm, total weight (kg} 1650 1660

Perm. oxle lood (kg) front/rear 770/880 780/880
Capacities

Cool. System with heating {ltr} Water 8 10.3

Fuel tank / fuel reserve [lr.} Fue! 56/5

Crankecose {lir.} Engine oil mox./min. 4/25

Qil filter (itr.} Engine oil 0.5

Woter pump {em?) Hypoid oil SAE 90 10

Transmissian {Itr.} Autom, Transm. Fluid 14

Rear oxle (itr.) Hypoid oif SAE 90 2.25%)

Steering {lir.) Hypaid oil SEA 90 0.3

Broke system (itr.) ATE bive broke fluid 0.5

Wheel hub front {g) anti-friction beoring greose 45 each
) For vehicles with twin-jointed reor axle 1450 mm, %} On Mode! 180 D with twin-jointed rear axle 1.6 Itr,

Chonge No. 1o / August 1981 Warkshop Monual Models 180 to 270 SE l
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Model 180D 180 Db 180 Dc 190D 190 bb
Speeds, Consumption Figures and Operating Conditions
At rear axle ratio of § = 1:3.70 1:3.50 1:3.70
Mox, speed in the individual gears {km/h)
timed 1st geor 28 30
2nd gear 48 33
3rd geor 75 84
4th gear approx. 110%) approx. 1204
Climbing ability {%/a}
1st gear 35 38 34
2nd gear 19 20 19
3rd geor 11 12 1
4th gear ] 6.5 é
Acceferation time in 4th gear fram
40-100 km/h) {sec) ¥ 3% 32
Engine speed at 100 kivh in 4 th gear {rpm)} 3z20 3350 3220
Fuei consumptian for average high-way travel
{Itr.7100 km) 57~7.8 6.0-8.0 57-8.0
Fuel consumption acc. to DIN 70030 6.8 7. 7.1
{ite./100 krm) at 825 kmh it 825 kb ot 90 kmvh
Engine oil consumption {lir./100 km) 0.15
Cooling water warking temperature {° C} 70-95

Fuel

Diesel fuel acc. to DIN 51601

') Vehicle carrying 2 persons.
) Determinad at ¢ of max, speed 110 km/h + 10 %,

% For Madel 180 De o max, speed of 137 km/h must on no account be exceeded on dawn grades.
‘} On down grodes @ max, speed of 120 km/h must on no account be exceeded.
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. Models 220 a, 219, 220 S, and 220 SE

Car model 220¢ 219 2205 290 SE
Chassis type 180.00 10501 180.013 128.01%)
Engine model M 180.H1 M 18001 M 180.11 M 127
Engine mode! 180.921 180.921 180.924 127.980
A. Engine
. Four-cycle
Operotion Four-cycle carburetor gasoline
injection
Number of eylinders 6
Bore/stroke {mmj} 80:72.8
Total effective piston displocement {cc} 2195
Compression rotio ¢ 7.6:1 7.6:1 I B.7: ! 7.6:1 t 8.7:1 B.7:]
|
Firing or injection order 1—5—3—6—2—4
Moximum R.P.M. 4000
Engine performonce in metric HP ot
R.P.M.
according to DINY 85/4800 B5/4800 | 90/4800| }00/4800 104/5000 11574800
in gr' HP at RP.M.
occarding to SAE 92/4800 92/4800 | 100/5000} ¥12/5000 | 120/5200 130/5000
Maximum torgue
in mkg at RP.M, DIN rating | 16.0/2400 16.0/2400 {17.0/2400 [16.3/3500 | 17.5/3500 19.0/3800
in mkg ot R.P.M,, SAE rating | 16.5/2500 [16.5/2500 {18.0/2700)%7.8/3800|1%.0/3400 20,2/3800
Crankshaft bearings 4 Compound plain bearings with steel-bocked shelis
Connecting rod bearings Compound plain bearings with steej-bocked shelis
Valve orrongement Qverheod
Camshaft jocotion Top
Qil cooling Oil-water heot exchanger
. Woater circulation through pump, thermaostot with
Cocling system . by-pass pipe and fan
Lubrication Force-feed iubrication by meaons of geor-type pump

) The metric horsepower specified is octually ovoilable at the clutch, since the power used by the engine
accessories hos already been deducted.

Y Chassis type for Convertible A 180.030 and Coupé A 180.037.

3) Chassis type for Convertible A128.030 and Coupé A 128.037,
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Madel 2200 219 2205 220 SE
B. Electrical Equipment
voltoge (Y]
Battery copacity {Ah) 12
54
C. Dimensions
frant
Track {mm} 1430
rear 1470
inner
Wheel lock outer ggz ggz
Minimum turning circle {m) s appr. 11
Wheel base {mm) I 2820 } 2750 I Sedan 2820 l Co&;;zs;;bia and
Length of vehicle {mm) l 4715 | 4680 I 4750 | 4700
Width of vehicle (mm) 1740 | 1740 | 1790
Height of vehicle curb condition {mm} appr. 1560 | appr. 1560 I appr. 1530
Ground clearance
carrying 2 persons {mm) appr. 215 appr. 205 appr. 215
D. Weights
mech. clutch
Dry weight of vehicle (kg) without fuel, 1180 1170 T30 1990 1905 | 1280 Tav Tavs
spare wheel and tcols autom. clutch 1245 1305 1270| 1265 1325 1290
mech. clutch
Unloden weight of vehicle, with fuil 1280 1325 1385 1350 1345 1405 1370
fuel tank, spare wheel and taols (kg) autom. clutch | 1340 1400 1365} 1360 1420 1385
1275
mech. cluich 4
. 465 465 405 440 465 405 440
Lood capocity (kg) 430 outom. clutch | 450 390 425| 450 390 425
450
Permissible total weight {kg} 1730 1723 1750 1810
Permissible oxle load {kg) front 810 825 840 860
reor 320 700 750 950
E. Capacities
Cooling system with heoting (ir) 113
Fuel tank / fuel reserve {ltr) 64/55 | 56/5 | 6455 60/5.5
Crankcase (itr)
Engine oil max./min, 6/3.5
Oil filter (lir}
Engine ail 0.5
Water pump {cc)
Hypoid ol SAE %0 10
Tronsmission (ltr)
Automatic tronsmission fluid 7.4
Reor axle {ltr)
Hypaid oil SAE 90 225
Steering (Itr}
Hypaid o SAE 90 0.3
Broke system {ltr)
ATE biue broke fluid 0.3
Wheel hub front (g}
Anti-friction beoring greose 65 eodch
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Model 2204q 219 2205 220 5E
F. Speeds, Consumption Figures, and Operoting Conditions
At rear axle ratio | = 1:4,11/4.10 1:410 1:3.50 1:4.10 1:4.30
Maximum speeds in the individuol
gears {km/h} timed
1st gear 44 40 42 49 49
2nd geor &8 69 74 76 76
3rd gear 1o 1" "7 119 119
4th gear appr. 150 appr. Qppr. appr. 160 appr. 160
149 184
Climbing ability {#/) =7.6:1 ex=8.7:1
1st gear 52 52 55 52 55 &0
2nd geor a0 30 J1.5 30 1.5 34
3rd geor 18 18 18.5 18 18.5 19
4th gear 10 105 106 105 106 107
Acceleration time in 4th geor from e=7.6:1 e==87:He=76:1 e==871
20 to 100 km/h {sec) 27 27 2% 77 25 23
Engine speed af 100 km/h in 4th gear
{rpm) 3470 3580 3370 3470 3470
e—‘-‘-d51.7:'§|
Fuel consumption mech. i
Fuel consumpﬁoT gor averoge — 9-07125-5 QEFE%E 8712
high # te/300 QUi i, 8 8 S
ighway travel {itr/100 km) 92130 93125 9.0—12
Ed';W“‘B.r:] E"}'\""“"‘B.Z:I |
. . mech, e}, 11.2 mech, ck 10.7 mech. cl. 10.7
F“B'”:j";‘ag%?)“ﬁ;‘r ﬂ‘ég"‘;dr;'}’g fo - at 110km/h | at 110km/h | ot 110 km/h
aut. cl. 11.4 aul. . 10.9 out, cl. 10.9
at 110km/h at 110 km/h at 110 km/h
e=7.6:1 e=7.6:1
Roted fuel consumption?) {[tr/100 km} 98 2.8 9.4 —
Engine oil consumption (ltr./100 km) 0.15
Cooling water warking temperature 70—95
{°C)
Fuel Premium or benzol-gasoline fuet
Anti-knack rating {octane roting e=7.6:1 e=8.7:1| e=7.6:1 e=8.7:1 )
ROZ) ) — 9699 1 9699 | -  96—99
Minimum anti-knock roting ROZ¢) I 87 ‘ 87 %0 8 90 93

*} Determined at ¥ of the maximum speed, at o maximum of 110km/h with o 10%o increase.
2} Determined ot % of the moximum speed, at @ maximum of 80km/h with a 10%s increose.

3] The gaosoline engines are adjusted ot our works with commercial fuels of the anfi-knock rating given above
{measured in occordance with the research method, ROZ). When fuels of a iower oclane roting are used the
ignition must be odjusted occordingly.

4 in Models 219 and 220 S with o compression ratio of & = 48:1 (optional extra, see Job-No. 01-3/3, Section B)
the minimum ocione rating ROZ is 80.
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Job No.

Measurin n
g Runs 00-4

The directions given in the Model 190 Workshop Manual for measuring fuel consumption, oil con-
sumption, acceleration, and maximum speed, apply, with the necessary modifications, also to
Models 180 to 220 SE.

The prescribed weights (unladen weight and totol weight of vehicle) of these Madels are listed in
the Sectian “Technical Specifications” (see Job No. 00-1), and the values for partial-laad fuel
consumption and for acceleratian are given in the graphs on the following pages 00-4/2 ta
00-4/6.
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A. Partial Load Fuel Consumption Curves

Load: Two persons and full fuel tank
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B. Acceleration Curves

Load: Two persons and full fuel tank
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Running-In Instructions for New and Job No.
Replacement Engines 00-7

Strict adherence to the running-in insfruciions is of vitol imporitonce for the reliable operation,
service life, and economical running of every engine.

New ond completely overhauled engines (replacement engines) are given their initial running-in
in our works before they are installed in a vehicle or are shipped to a repair shop.

We recommend, therefore, thot engines which have been repaired, e. g. by instolling new bearings
or new pistons, should be run in for a short period of time before they are installed in the vehicle.
Since in most cases, however, o test stand and brake will not be available, the following short
instructions show how engines can be run in on an ordinary test bench with outside cooling and
without a braking system., Water temperature {appr. 80° C} and oil pressure must be checked at
regular intervals.

Running~in Instructions

Running-in period (minutes]
Engine speed
rpm Models 11:6[1, 319%01;:, 180b, Modei;] 93’9225;:5 2200, Model 220 SE

1500 %) 30 30 30
1800—2000 20 20 30
1800 10 20 30
2000 10 20 20
2500 5 5 20
2500-—3000 5 5 20

*) When the engine has been run in of 1500 rpm, the cylinder heod screws should be retightened according to our
instructions, and in oddition ali screws and nuis for fastening the intake pipe, the carbureior, the exhoust mani-
fcid, the storter, and the generotor shovid be retightened.

Running-in has the additiona! advantage that the engine, while removed from the car, can be
checked for leakage, oil pressure, quiet operation, and idle.

Furthermore it is advisable to make an oil change directly after running in the engine and to clean
the air filter at the same time. It is @ common experience that very mony impurities ore left in the
corners and cavilies of the housing even if the engine components are corefully cleaned before
assembly; these impurities ore loosened by the splashing oil when the engine is being run in and
are removed when the oii is drained off.

When the engine is installed in the car, the running-in instructions given in the Cwner's Manual
should be followed.
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Engine and Engine Suspension Groups 01-24

lob No. Operation Page
01-1 Removal and Installation of Engine together
with Transmission 01111
01-3 Engine Tune-Up 01-31
A. Tappet Ciearance Adjustment 01-3/2
B. Compression Measurement 01-3/3
C. Cleaning and Testing of Spark Plugs 01-3/4
D. Meosurement and Adjusiment of Distributor Contoct Gaps
and Angles of Closure 01.3/5
E. Ignition Setting 01-3/5
F. Checking Comshoft Adjustment 01-3/7
G. Measurement and Adjustment of Pressure of Fuel Feed
Pump 01-3/8
H. Meosurement ond Adjustment af Fue! Level and Injection
Amount of Gasoline Engines 01-3/8
l. Trouble-Shooting Hints on Carburetor System 01-3/14
K. Adjustment of Corburetar Linkage and ldle 01-3/22
L. Testing Volve Timing 01-3/30
M. Measurement of intoke Pipe Vacuum 01-3/31
N. Exhoust Gas Test Volues 01-3/32
Q. Engine Testing on the Roller Test Stand 01-3/33
P. Adjustment of Gosoline Injection Pump in Model 220 SE 01-3/38
Q. Checking Gasoline Injection System of Model 220 SE 01-3/38
R. Trouble-Shooting Hints on Gasoline injection System of
Modei 220 SE 01-3/38
S. Adjustment of Control Linkage, Idie Adijusiment, and Re-
odjustment of Speed Build-Up of Gasoline injection Engine
in Model 220 SE 01-3/38
01-4 Disassembly and Reassembly of Engine 01-41
A. Removal ond Installation of Corburetor or Fuel Injection
System incl. Venturi Control Unit and Coniral Linkage 01-4/7
B. Removal and !nstailation of intake Pipe and Exhaust
Manifold 01-4/20
C. Removal and !nstollation of Cylinder Head, Volves, Cam-
shaft, Chain Tensioner, Tension Sprocket Bearing, ond
Rocker Arms 01-4/23
D. Removal and Instollation of Generator and Storter 01-4/33
E. Remova! and Installation of Water Pump with Fon 01-4/33
F. Removol and Instollation of Distributor with Bearing 07-4/35
G. Removal and Installation of Qil Pump Drive, Distributor
Drive, Injection Pump Drive, and Revolution Counter Drive 01-4/40

011



Job No. Operatian Page
01-4 H. Removal and Installation of Fuel Feed Pump 01-4/43
I. Removal and Installation of Oil Filter 01-4/43
K. Removal and Installation of Qil Relief Valve in Crankcase 01-4/43
L. Removal and Installation of Oil Pan 01-4/45
M. Removal and Installation of Oit Pump 01-4/46
N. Removal and Installatian af Counterweight and Vibration
Damper on Crankshaft 01-4/47
O. Removal and Installation of Crankshaft with Counterweight
and Flywheel 01-4/49
P. Removal and Instaliatian of Pistons and Connecting Rads 01-4/50
Q. Disassembly and Reassembly of Cronkcase 01-4/50
R. Removal and Installation of Front Grease Seal for Crank-
shoff with Engine Installed in Vehicle 01-4/52
S. Removal and Installation of Flywheel 01-4/52
T. Removal and installotion of Rolier Chain with Engine in
Vehicle 01-4/53
Testing and Repairing Engine 01-51
01-5 Crankcase and Cylinder Head 01-5/1
A. Cleaning and Pressure-Testing of Crankcase and if neces-
sory, Surface-Grinding 01-5/1
B. Boring ond Honing of Cylinder Bores 01-5/2
C. Machining and Pressure-Testing of Cylinder Head 01.5/2
D. Checking and Replacing Valve Guides 01-5/3
E. Replacement of Valve Seaf Rings 01-5/5
F. Machining Valve Seats in Cylinder Head 01-5/6
03.5 Power Unit Assemblies 03-5/1
A. Grinding of Crankshaft 03-5/1
B. Re-Bedding of Crankshaft 03-5/3
C. Recanditioning and Re-Bushing of Connecting Rods 03-5/4
D. Fitting Pistons, together with Rings, into Cylinders 03-5/5
E. Replacement af Starter Ring Gear 03-5/7
F. Grinding Clutch Face of Flywheel 03-5/8
G. Dynamic Balancing af Crankshaft with Counterweight
and Flywheel 03-5/10
H. Static Bolancing of New Fiywheel 03-5/11
l. Repair af Vibration Damper 03.5/12 ~
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Job No. Operation Page
05-5 Engine Timing 05-5/1
A. Grinding and Testing Valves 05-5/1
B. Testing Valve Springs 05-5/2
C. Sealing Valve Stem 05-5/2
D. Grinding of Camshaft 05-5/3
E. Re-Bedding of Camshaft 05-5/4
F. Testing of Chain Tensioner 05-5/4
G. Repair of Tension Sprocket ond Bearing 03-5/6
H. Testing of Rocker Arm and Rocker Arm Beoring 05-5/7
07-0 Description of Carburetors 07-01
|. Downdraft Carburetors for Models 180, 180 a, and 180 b g;:gﬂ
Models 180 and 180 a 07-0/1
A. Generol 07-0/2
B. Start Mechanism 07-0/6
C. \dle Mechonism 07-0/7
D. Moin Corburetion System 07-0/8
E. Accelerating Pump
F. Technical Specifications of Solex Downdraft Carburetor 07-0/10
Type 32 PICB
Model 180 b g;gﬂg
A, General
B. Technical Specifications of Solex Downdraft Carburetor 07-0/14
Type 34 PICB
I El)s;b;]egDowndruH Carburetors for Models 220 o 07-0/15
A. General 07-0/15
B. Start Mechanism 8;‘3}’:;3
C. |dle Mechanism )
D. Main Carburetion System g;:gg;
E. Accelerating Pump
F. Technical Specifications of Solex Double Downdratt
Carburetor Type 32 PAATI 07-0/24
{ll. Compound Downdraft Carburetor for Model 220 S 07-0/25
A. General 07-0/25
B. Arrangement and Function of Throttle Valves 07-0/26
C. Start Mechanism 07-0/26
D. Scavenging Device for Fuel System 07-0/27
E. Techpica! Specifications of Solex Compound Downdraft
Carburetor Type 32 PAITA 07-0/32
V. Compound Cross-Draft Carburetor for Model 190 SL 07-0/33
A. Generdl 07-0/33
B. Arrangement and Function of Throttle Valves 07-0/35
C. Start Mechanism 07-0/38
D. Idie Mechanism 07-0/41
E. Main Carburetion System 07-0/44
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Job No. Onperation Page
F. Accelerating Pump 07-0/49
G. Fuel Exhoust Device 07-0/52
H. Hot Start Mechanism 07-0/53
I. Installotian of Electrical idle Cub-Qut Valves 07-0/54
K. Technical Specifications of Solex Compaund Crass-Draft
Carburetar Type 44 PHH 07-0/57
V. Altitude Adjustment of Carburetor 07-0/59
A. General 07-0/59
B. Selection of Main Jeis 07-0/59
C. Solex Altitude Corrector 07-0/60
07-3 Disassembly and Assembly of Carburetors 07-31
I. Dawndraft Carburetors for Madels 180, 180 o, ond 180 b 07-3/1
1. Double Downdraft Carburetors for Models 220 a and 219 07-3/4
lil. Compaund Dawndraft Carburetor far Model 220 § 07-3/7
IV. Compound Cross-Draft Carburetor for Madel 190 SL 07-3/8
09-5 Air Intake Silencer and Fuel Feed Pump 09-5/1
A. Intake Silencer 09-5/1
B. Disassembly and Repair of Fuel Feed Pump 09-5/4
14.5 Intake Pipe and Exhaust Manifold 14.5
A. Replacement af Heating Spiral 14-5
B. Replacement of Damper Springs 14-5
C. Replacement of Heater Valve and Shaft 14-5
18-1 Oil Pump Drive, Distributor Drive, Revolution Counter Drive,
and Injection Pump Drive 18-1/1
18-5 Engine Lubricating System 18-5/1
A. General 18-511
B. Repoir of Qil Pump 18-51
C. Cleaning and Checking Oil Relief Valve in the Main
Qil Flow 18-5/3
D. Disassembly, Cleaning, and Assembly of Qil Filter 18-5/3
20-5 Engine Cooling System 20-5A1
22.0 Front Engine Suspension 221N
22.] Removal and Installation of Left or Right Rubber Mounting
of Engine Suspension 2211
29.2 Removal and installation of Front Engine Support 22.2
24.0 Rear Engine Suspension 2401
A. Three-Paint Engine Suspensian in Madels 180, 180 o,
180 b, 180 D, 180 Db, 190 D, 190 Db, 190 SL, 220 , and 219 24-0
B. Four-Point Engine Suspension in Madels 190 SL, 2205,
220 SE, ond 219 with Hydraulic Automotic Clutch 24-01
24.] Removal and installation of Rear Engine Suspension 24-1/1
A. Rubber Mauntings in Models with Three-Point Engine 24-111
Suspension
B. installation of Stop Block in Rear Rubber Mounting 24-1/2
C. Rubber Mountings Left or Right in Models with Four-Point
Engine Suspension 24-1/3
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Removal and Installation of Engine
together with Transmission 01-1

Job No.

On Models 180 a, 180 b, 190 SL, 220 q, 219, 220 S, ond 220 SE the removal ond installation ope-
rations for the engine together with the transmission are basicolly the same as for Model 190.
in addition, the following points require ottention for the various Models:

. Model 190 SL
{See also Section I}

a) Engine Hood

Before removing the hood, mark the position
of the hinge bearing on the left side ond
unscrew the hinge bearing. Then push the
engine hood toward the left and remove it.
When reinstalling the engine hood, make sure
thot the hood is properly seated and poy
attention to the marks on the hinge bearing
made during removal,

b) Air Intake Silencer

Detach the flexible hose from the air intake
pipe ond the rubber hose from the vent tube,
ond remove the cover of the air intake silen
cer together with the flexible hose. Then loosen
the three hexagon screws ot the botiom of
the silencer base. When lifting the oir intoke
silencer, check the damping plate between the
cowl and the air intake silencer. Damaged
damping plates should be replaced.

The flexible hose between the air intoke
silencer and the air intake pipe must not be
kinked after it has been installed.

¢) Fuel Overflow Line

Disconnect the rubber hose between the fuel
overflow line and the pipe at the air scoop
bracket on the cowl.

On installation align the two pipes; the rubber
hose must not be kinked.

in addition, make sure that the pipe on the
oir scoop bracket is fastened in such a way
that the distance between the lower end of
the pipe and the drain funnel is appr. 10 mm.

d) Hot-Start Mechanism
Disconnect the control cable for the hot-start
mechanism from the rear carburetor.

Connectian and discannectian of the conirol
cable are described in lob Na, 30-4.

e} Speedometer Drive
Disconnect the flexible speedometer drive at
the front of the engine.

When connecting the drive, make sure that
the shaft is not kinked.

£} Oil Filter

Unscrew the oil filter housing from the crank-
case. In order o prevent dirt from getting into
the oil possages, close the openings in the
crankcase by meons of wooden plugs or cover
them with textile tape.

Use a new gasket when reinstalling the oil
filter,

g} Gear Shift Mechanism
Removal:

1. Fold the rubber mat on the iransmission
tunnel over to the left. After unscrewing the
hexagon tappet screws from the tunnel,
remove the caver plate for the gear shift
linkage.

2. Engage 1% gear and iocosen the hexogon
nut of the clamping screw on the yoke end
of the shifting shaft.

3. By engaging 2™ gear push the shifting
shaft forward and refain it by holding the
yoke end in position. Then pull out the shift
tube toward the rear from the splines in
the yoke end.

Installation:

4. Move the shifting shafi against the reverse
gear stap, put the gear shift lever vertical
(seen in the direction of travel) and insert it
in the splines af the shifting shaft yake end.
in this pasition the gear shift lever must be
absalutely vertical (seen in the direction af
travel and at right angles to it).

Then tighten the hexagan nut of the clamp-
ing screw an the yoke end.
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Note: To gain befter access to the hexagon
nut, it is odvisable te engage 1 gear
without, however, displacing the shift tube
in the yoke end.

5. Check the gear shift mechanism. To da this,
engage the various geors ond check
whether, when the gear is engaged, there
is sufficient clearonce between the shift

lever and the upper shift lever bearing.
The shift lever must on no account butt
against the shift lever bearing, since this
moy cause the gear fo slip out. Alwoys
declutch when shifting the individual gears.

6. Screw an the caver plote for the geor shift
linkage and put on the rubber mat.

Il. Models 180 a, 180hb, 190SL, 220 q, 219, 2205, and 220 SE
{(For Madel 220 SE see olso Section i}

a) Cylinder Head Cover
On Moadels 219 and 220 S with hydroulic

automatic clutch it is advisoble to remove the
cylinder heod caver before lifting out the
engine. This makes it much easier to remove
the engine together with the transmission, since
the engine can be lifted higher ot the front
end.

b} Clutch Actuating Mechanism

Models 190 SL and 220 o have three different
versions of the clutch actuating mechanism,
whereas Models 180 a, 180 b, 219, 2205, and
220 SE have only the latest version, which is
also installed in Model 190,

The installation and removal procedures for
the cluteh actuating mechonism are different
for the different versions. For details see Job

Na. 21-1.

¢} Reversing Light Switch

On the first cars of Model 220 a the reversing
light switch wos mounted in the beecring block
for the steering wheel shift mechanism, so that
it was not necessory to disconnect the cables.
On loter cors, as also on Models 180 q, 180 b,
190, 190 SL, 219, 220 S, and 220 SE, the switch
was mounted on the tronsmission cose cover.
For that reason the cobles of the reversing
light switch must be disconnected ond recan-
nected at the cable connector fostened to the
bearing block for the steering wheel gear shift
mechanism whenever the fransmission is re-
moved or installed.

On the first cars of Models 190 SL ond 220 o
the cobles were directly connected to the
switch without any cable connector.

01-1/2

Since in this version the terminals ore nat
easily accessible, the cables must be cut off
and must be connected by o cable cannector
when the transmission has been reinstailed.

d} Reor Engine Suspension

Models 180, 180 b, ¥90SL, 220 0, and 219

with Three-Point Engine Suspension

Before the engine together with the transmis-
sion is removed from the car, the rear rubber
mounting must be disconnected from the chas-
sis bose ponel. Procedures are as follows:

Removal:

1. Slightly raise the engine ot the transmission
by means of a cor jack. Loasen the two
hexagon screws fastening the rear rubber
mounting to the chassis base ponel and
remove them, paying ottention to the wash-
ers between rubber mounting and chassis
base ponel (see pora 3).

2. Lower the engine together with the trans-
mission and support it under the oil pon,
taking core, however, that the oil pan does
not rest on the center tie-rod or the steering
shack-absorber. Further remaoval proce-
dures are the same as in cars with four-
point engine suspension.

Installation:

3. After reinstalling the engine together with
the tronsmission, roise the engine and fasten
the reor rubber mounting ta the chassis base
ponel, but do not yet tighten the nuts.

When inserting the hexogon screws, moke
sure thot the same washers are instolled




between rubber mounting and chassis base
panel as were installed originally. This
applies in particular o Madel 190 SL. On
this Mede! a 10.mm washer must be instol-
led between chassis base panel and rubber
mounting {see alsa Job No. 24.1}

On older cars, on which the hexagon screws
for the rear rubber mounting were secured
by lock nuts, only Self-Locking Nuts M 10
AGGN 14 440 should be installed.

. Allow the engine to settle in the rubber
mountings. This is necessary in order fo
ensure that the engine is seated without
forcing. When this has been achieved, tight-

en the two nuts on the reor rubber mount-
ing.

Models 190 5L, 219, 220 5, and 220 SE with
Four-Point Engine Suspension

On Models 190 SL {os from chassis end no.
6500376), 219 with hydraulic autamatic
clutch, 2205, and 220 SE the rear rubber
mountings are provided with a limit stop
as on Model 190.

On Model 190SL, fram chossis end nos.
6500173 to 6500375, the rear rubber
mountings have no limit stop.

11l. Model 220 SE

{See olso Section 1)

Before removing the engine together with the transmissian, it is advisable to remove the right
engine compariment panel, the battery behind it, and the horn on the left fork bracket, in order
to prevent damage to these parts. The same applies fo the installation procedure. In addition,
particular care should be taken to ensure that the ropes around the engine do not touch and
bend the lines, the conirol linkage, or the control levers. Bent rods and levers change the adjust-
ment of the control linkage and consequently the fuel-to-airratio. For this reason the cantrol
linkage should always be checked after the engine has been reinstalled in the car (see Work-
shop Monual Passenger Car Models starting August 1959, Job No. 00-16}.
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Job No.
01-3

Engine Tune-Up

Change: Model 180c and modified valve timing gear bave been added.

in general it is sufficient to carry out the checking and adjusiment operations described in the
procedures A-K helow for gasoline engines and in the procedures A-G and M-P for fuel injection
engines.

It is usvally unnecessary to check the valve timing seftings; this should only be done in special
cases.

An accurate adjustment of the tappets is not possible when the engine is warm and should there-
fore never be undertaken. For this reason the tappet clearance data always refer to the cold engine.

If it should be necessary to begin adjustment operations with the engine at working temperature,
procedures B efc. should be carried out first and, when the engine is cold, the tappet clearance
should be adjusted and finally, ofter the engine has warmed up again, the idle should be adjusted.
In the case of the injection engine for model 220 SE the control linkage can only be adjusted
after the tappet clearance has been checked.

Operations should be carried out in the following order:

. Tappet clearance adjustment

. Campressian measurement

. Cleaning ond testing of spark plugs

Measurement and adjustment of distributar coniact gaps and

angle of closure

. Ignition setting

., Checking comshaft adjustment

. Meosurement and odjustment of pressure of fuel feed pump

. Meosurement and adjustment of fuel level ond injection amount
of gasoline engines

. Trouble-shooting hints on carburetor system

. Adjustment of carburetor linkage and idle

. Testing volve timing

Measurement of intoke pipe vacuum

Exhoust gas test volues

. Engine testing on the roller test stand

. Adjustment of gosoline infection pump in model 220 SE

. Checking gasoline injection system of model 220 SE

. Trouble-shooting hints on gasaiine injection system of madel 220 SE

. Adjustment of control linkage, idle adjustment, and readiustment of

speed build-up of gosoline injection engine in model 220 SE

=Nl

T mm

AP0 ZT &

A. Tappet Clearance Adjustment

Tappet clearance should only be checked or adjusted with the engine cold!

On models 180q, 180bh, 190 SL, 2204, 219, 2205, and 220 SE the tappet clearance is adjusted and
checked as described for mode! 190, with the difference, however, that on model 220 SE not only
the cylinder head cover, but also the air filter and the venturi contfrol unit must be removed (see
Job No. 01—4, Section A), and that the adiustment of the control linkage must always be checked
after the tappet clearance has been checked and after previously removed parts have been rein-
stalled {see Workshop Manual Passenger Car Models starting August 1959, Job No. 00--16).

[ Changa No. 1h / August 1961 Warkshop Manual Madels 180 to 220 SE | 01-31




Tappet Clearance

180¢
Model 220a 1800, 180b, 190, 1905L 190 5L7) 219, 2205, 220 SE
[nlet 0.08 010 0.08 0.12
Exhaust 0.20 0.20 0.5 ) 0.20

During adjustments he sure that the gage {tolerance feeler band) requires a firm pull. For sefting
tappet clearance use only the special Wrench Combination 0005891107 or the short Wrench Cam-
hination 000 589 64 09. Using any other tool may prevent full tightening of the hexagon nut on
the adjusting screw and the nut may come loase. Also, use of an unsuitable wrench may damage
the hex nut during the tightening. Be sure to replace any damaged nuts.

) On the now, furthesr modificd valve Hming {Fig, 01—4/20a) the lappe? clearonce is measured betwesn the slide surfoce of the rocker arm the
cam bose circle of the comshait.

if models 180 c ond 190 SL with the new valve fiming require o carrection of their foppet cleoronce, adjustments are mode by turning the
upper partian of the boll pin ot the hexogon portion {SW 14) with the adaptor 1131589 0001 {1) and o torgque wrench {0-6 mkp} (2} Fig. 01-3/1).
Too small o tappet clearence is increcsed by serewing bobl pin top dawn, too lorge o foppet cleoronce is decrensed by serewing the ball pin
fop out. When turning the ball pin top {3} in its socket (1} the adjusting lorque shauld be ot least 1.5 mkg {Fig. 01—4/20a). If the odjusting torque
is less, either the boil pin top (3} or the bail pin sacket (1) or bath ports should be replaced. if the toppet cleoronce is too small ond the
ksl pin lop connat be further odjusted furned down) by means of the hexogon SW 14 into the bali pin sockel, o thinner thrust piece (7)
moy be inserted inla valve spring retainer (9} {Fig. 01—4/20a). Marmally, the thryst plotes are 4.5 mm thick, they are olsa evailable 3.5 mm
and 2.5 mm thick. Replacement of a thrust pioe requires disassembly of the rocker orm [refer o Jab, No, D5-1}.

Valve Arrangement

@ Note: The camshaft with Code No. 33 used in
models 219 and 220 S with o compression
ratic of ¢ = 87:1 is also available os a
replacement for models 220a, 219 ond 2205
with a compression ratio of ¢ = 7.6:1. When
using the camshoft with Code No. 33 for type
220a inlet tappet cleorance should also be
set to 0.12 mm. When instolling a camshaft
with Code No. 33 sodium-filled exhaust val-
ves should be included in the instollation.

Driving direction

E E E £ E E
a0 O4 20 0Ox 4© Oy
O c © o 0O o
1 2. kR 4, 5 6. cylinder
4-cyl. engine
é-cyl. engine
Fig. 01-3/2

1 Adoptor for adjustment of toppet cleoragnce 111 582 00 01

2 Torgue sponner

3 Gage with toleronce feeler band 0.68 mm and 0.15 mm
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B. Compression Measurement

The compression pressure should always be measured {by means of the Compression Recorder
000 587 18 21) with the engine ot working temperature and the throftle valves fully opened (see
Model 190 Workshop Manuai).

The compression values are listed in the Toble below. They opply only when Compression Re-
corder 0005891821 is used. When judging the compression pressure, not so much importonce
should be attoched ta the absolute figure as to the equality of the figures for the individual
cylinders. The figures obtained for the individual cylinders must not vary by more thon 1.5 ot-
mospheres.

Compression Ratio, Capacity of Compression Chamber, and Campression Pressure

180 a 18007 | 22003 220a 219 %)
Model 1909) 180 b 180b 3 ¢ 21979) 219 4 22053 [ 1905L¢ (190 5L7)
190 22053) | 22054 | 220SE

Compression rofio €

Maximum permissible 7.0:1 7.25:3 7.8:1 73:) 7.8:1 9.0:} 8.8:1 9.2:1

Normo! 4.8:1 7.0:1 7.5:1 4.8:1 7.6:1 8.7: 8.5:1 8.8:1

Minimum permissible 4,6:1 4.8:1 7.25:1 4.5:1 7.35:1 8.4:1 8.25:1 8.45:1
Totol capocity of compression 78.5— 69.8— 60.5—

. - . . . 53.5— 455— | 40.3— | 57.8—

chamber with cylinder heod | g5 | 76=82 1 759 | 55 | 575 | 495 | 663 | 638
fitted {cc)
Capacity of compression cham-
ber in cylinder heod with valves | 70.3— | 68.5— | 423— 500— | 443 | 364— | 51.7— | 49.3—
fitted ond spark plugs scre“{reci 71.3 69.5 43.3 51.0 455 37.4 537 51.3
in cc
Compression pressure in new
engines (atmospheres) 75-80 | 75-8.0 | 8.0—85 | 7530 | 8.0-8.5 | 9.0-10.0; 9095 | 9.0—30.0
Minimum compression pressure
in used engines 4 & 7 & 7 8 ] 8
(otmospheres appr.} .

1) Engine with lower compression as aptional extra far  QOnp previous Models the co-rnpression ratio was

Model 190 according to SA 10250,

%) Engine with higher compression for countries with
oltitudes above 2000 meters os optionol extro for
Models 180 a and 180 b according fo SA 10331,

3} Engines with lower compression as optionol exira
for Models 2200 and 219 according to SA 10037,
and Model 220 5 occording to SA 10187,

%) 1st Version on Madel 219 up to engine end
no, 75 04347, on Model 2208 up o engine end
na, 7509083,

5) 2nd Version on Model 219 with stondard clutch

as from engine end no. N 7504348,

with hydroulic autematic clutch

os from engine end no. Z 7500002,

on Model 220 S with standard clutch

os from engine end no. N 7509084,

with hydroulic outometic clutch

os from engine end no. Z 7500008.~

4} 1st Version up to engine end no. 45 03803,

7) 2nd Version as from engine end no. 65 03804,

stamped on the left rear part of the cylinder
head; on recent Models it is cast in the cyl-
inder head on the lefi-hand side ahove the
threaded union for the water pipe connec-
tion (Fig. 01-3/3).

il

Compression ratio markings on cylinder heod
now previously

Fig. 01-3/3
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C. Cleaning and Testing of Spark Plugs

For testing and cleaning the spark plugs and for the interpretation of spark plug appearance
in Models 180 a, 180 b, 190 5L, 220 a, 219, 220 S, and 220 SE see the details given in the Model
190 Workshop Manual.

Approved Spark Plugs

The approved spark plugs are listed in our Service Bulletins and Spark Flug Tables and are also
contained in our Workshop Tables.

Thread Length of Spark Plugs

The thread lengths differ on different types of spork plugs. It is necessary therefore to ensure that
only spark plugs of the type approved for the individual engines are installed.

Wrong spark plugs may cause engine trouble and may even damage the engine.

The following list gives the threod length of the spark plugs for the various engines. The Table
is based on thread length “H;" {Fig. 01-3/4a}.

Thread Length of Spark Plugs

Model Thread length *Ha"
180 o, 180 b, 190, 220, 219, 220 C 1
oll with the exception of £ = 8.7:1
190 5L with £ = 8.5:1 18
190 SL with e = 8.8:1 199
219, 220 5 with e = 8.7:1 197
220 SE 1

R *} The cylinder heads far Models 190 5L (e = 8.8:1) and
Fig. 01-3/4 a 219, 2205 (e = 8.7:1qurmerly had a plug thread for
spark plugs with @ threod 18 mm long, and now hove

a piug thread for spork plugs with a 19 mm threod.

Hi = free thread length Ta distinguish the twa types, cylinder heads with .a plug
H: = threod length thread for 19 mm spark plugs are morked “19% heside
{standord length) the compression rotio marking.

On Champion spark plugs the beginning af the thread is not chamfered, so that the free thread
length “Hq" is slightly longer than that of Bosch and Beru spark plugs. For this reason it is neces-
sary to install a second sealing ring of a minimum thickness of 1T mm when Champion spark plugs
ore used. This is necessary, since otherwise part of the plug thread would project into the cambus-
tian chamber and may accumulote carbon deposits, which, under cerfain circumstances, may
domage the thread in the cylinder head when the plugs are unscrewed.
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Installation of Spark Plugs

Spark plugs should only be slackened and tightened by means of the Articulated Spark Plug
Wrench 0005810067, Greot care is necessary when this wrench is used to screw in the spark plugs,
as a certain omount of experience is necessary to insert the spark plug correctly. In order to
avoid damage to the plugs and to the thread in the cylinder head, Spark Plug Holder 198 580
00 65 should be used for screwing in the spark plugs (Fig. 01-3/4b).

Fig. 01-3/4b

The Rubber Socket 000 581 00 86 pressed into the Articulated Spork Plug Wrench and the Socket
000 581 00 56 screwed into the Spark Plug Holder are replaceable.

D. Measurement and Adjustment of Distributor Contact Gaps and Angles of Closure

Measurement and adjustment on Models 180 a, 180b, 190 SL, 220 q, 219, 220§, and 220 SE are
carried out in the same woy as on Model 190. We should like to point out again that whenever
the angle of closure has been corrected, it is absolutely necessary to check whether the contact
gap is still satisfactory.

When the contact gaps have been adjusted, it is always necessary to check and if necessary ta
readjust the ignition seting.

Distribular Cantact Gaps and Angles af Closure

Model 180 a, 180k, 190, 190 b, 190 5L 220 0, 219, 2205, 220 SE
Distributar contact gap (mmj} 0.4—05 0.3—0.4
Angte of closure *} | 50° & 2° 36° + 2°

) V}/hen measuring the angle of closure please note thot at higher engine speeds it may be lower by @ maximum
of 3°,

E. Ignition Setting

For the ignition setting in Modeis 180 a, 180 b, 190 5L, 220 q, 219, 220 S, and 220 SE see the detoils
given in the Model 190 Workshop Manual.

Ignition adjusiment should always be made by means of a flash stroboscope, and a timing light
should only be used in exceptional circumstances.

The adjustment data are listed in the Table overleaf.
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Ignition Setting

Basi Stroboscope values. of engine speed {rpm)
sic sett
Com- | Distributor ond 0 a0 800 E 1500 E 3000 ! 4500 t 4500
Mode! | pression Bosch stroboscope -
rotio € | designation ( V?""e oeted Automotic vocwrum control
storter sp
with without | without without | without with
VIU 4BR14 .
180 0 4) _ 15023 26°—32° |} 27°— | Fo— | 41°0— | 49°
190 | 681 | ViU 4BRZZ G T 1°BTDC 1150150 | 12o_j9ef 33° 3¢ 47° 59¢
. oo | oo— | 18— | 37°— | 46— | 52°—
180b4 | 7.0:1 | VJUR 4BR28 | 4°:1°BTDC | ;50 190 i y P P
Vil 6BR24
200 | 68 : o 10— | 10— | 23— | 28°— | 34— | 42o—
29 | 781 | VIR EBRI | TED BTDC | jge 190 300 340 410 530 1)
o 4o | 4o | 17°— 1 2o | 28— | 36°—
219 87: | VIUR 6BR38 | 1°£1°ATDC | 3, e A = ® yr o
68:1 | VIUR 6BR . 10— | 13— | 26%— | 31°0— | 37°— | 45°—
2208 | 744 | VIUR 6BR3s | 8°T1°BIDC 1 g% 720 330 370 440 560 1)
o+ 10 7o | 7°0— | 20°— | 250— | 31°— | 39—
2205 | 87 | ViU 6BR38 | 22:1°BTDC | %o A o e £ o
20SE | 871 | VIUR 6BR32 |2°£1°BTDCY)| 0°0—e” | 0°—e0 | 13— 1 ZE— | 28°9) e
VIUR 4BR1T | 104 355
vl 4pRI2 | 1°X°EIDC O — — — 4o - -
8.5:1
190SL | g
VI 4BRI1 | ges o 35°—
VJR 4BR24 | T 1VRIDC L — - — aje - -

1) In the case of the 2nd version distributar VIUR 6 BR 38 the vacuum control is 10£2° an the crankshaff, as com-
pored with 2022° an distribuiors VIUR 6 BR 38, 1st version, VIUR & BR 24, ond VJU 6 BR 24. The values given in
the above Table apply to distributor YJUR 6 BR 3B, 2nd version; the corresponding values far the st version and
for the two disiributors VIUR 6 BR 24 and VIU 6 BR 24 ore 10° higher {e. g. 52°—&3° instead of 42°—53°).

?) The bosic sefting oniy applies 1o the ossembly setting. For the final ignition setting see the volues given for o
speed of n = 4500 rpm without automatic vacuum control.

3 In the cose of distributor VIUR 6 BR 32 T, whose centrifugal governor odvance curve is near the upper limit of
the tolerance ronge, the cenirifugal governor coniral already storts at o speed of n = 650 rpm, For this reason
the ignition setting with o distribuior VJUR 6 BR 32 T shouid also be checked ot idiing speed. At this speed the
ignition setting must not be eorlier than 4° BTDC. if the vaolue is smoller, ignition con be retarded up ta 26° BTDC
at o speed of n = 4500 rpm.

i in exceptionol cases o fuel with an octane rating lower than 96—99 ROZ (F—1) haos to be used, ignition must
be retarded in order to odopt it ta the octane number of the fuel used. This setting should be carried out anly
within certain limits set oui below.

Fuel with ROZ Strobascape value ot n = 4300 rpm
93 24° BTDC
90 22° BTDC
88 20° BTDC

tgnition shauld be retorded ot the distribuior bearing by means af the hond lever. Adjustment by one groduation
changes the ignition by 2° an the crankshoft. As soon as premium gosaline is being vsed, the hand lever should
be moved bock to its full advance position {28° BTDC ot n = 4500 rpm}.
If in engines which have run for a consideroble time, the ignition is found ta have moved in the "advonce”
direction, check the end play of the idling gear shoft, which should be 0.05—0.12 mm. ¥ the end ploy exceeds
0.20 mm, the wear parts must be replaced,

4 ignitian setting on Models 180 o and 180 b with o campressian ratio ¢ = 7.5:1 for countries with oltitudes above 2000
meters: 8¢ BTDC,
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Change: Model 150 ¢ added.

Note: The distributor named last with each model indicates the present standard design.
On model 190 SL the distributors VJ 4 BR 12, VJ 4 BR 11 and VJR 4 BR 24 hove no vacuum
conirol. Though the distributor VJUR 4 BR 11 is provided with a vacuum box, it is not
connected. Compared with the two other distributors the VJ 4 BR 11 and VIR 4 BR 24 have
a different movement curve. Therefore, care must be taken, thot the various distributors are
not mixed up when the ignition is adjusted.

Measurement of Ignitian Vacuum Control

If the initial operation of the vacuum control and the amount of the vacuum should ever require
on inspection, the follawing tabie shows the required values. However, the vocuum at the distri-
butor should not be confused with the vacuum at the testing connection of the intake pipe. For
this reason a Tee-piece should be inserted on the distributor when measuring the vacuum.

Initial Operation of Vacuum Control and Amount of Vacuum

Begins to operate at Engine s
Model Distributor Speed without Load Vacrum at Il)_;sh‘lbufor
rpm mm Hg
viU 4 BR 14
1800, 190 VU 4 BR 22 10001200 ?0-120
VJUR 4 BR 27
1805, 180¢ VJUR 4 BR 2B 10001200 90-130
YiU & BR 24
200q, 219 VIUR & BR 24 140014600 90-3120
219 VIUR 4 BR 38 140016001} 90160
VIJUR ¢ BR 24 18002000 90120
2208
VJUR 6 BR 38 18002000 70-160
220 5E VJUR ¢ BR 32 800-1000 %0140

#} For carburetars with by-poss kores {os from Nr, 3908565] vaecuum contral ot engine speed n = 25003500 rpm

F. Checking Camshaft Adjustment

The camshaft adjustment far models 180q, 180b, 180¢, 190 SL, 2204, 219, 220 S and 220 SE is tested
in the same workshop way as described in the manual for model 190.

Contrary to the above and controry to the more recent models the earlier 220a and the early
190 SL models have no marks at the front of the counterweight on the crankshaft. On these
engines the graduation on the flywheel should be used, which is exposed at bottom of clutch
housing after removing cover plate.

[ Chonge Na, 1b / August 1961 Warkshop Monual Models 180 ta 220 SE_ | , 01-3/7




G. Measurement and Adjustment of Pressure of Fuel Feed Pump

I. Models 180a, 180b, 180¢, 1905L, 220, 219 and 2205

The fuel feed pump, the location of the pump on the engine, its drive, as well as measuring and
adjusting of delivery pressure, are the same as for Medel 190,

Note: When reassembling the pump make sure that prior to tightening the upper part of the
pump the diaphragm spring is pre-stressed up to stop by means of hand lever, because
otherwise the diaphragm will either tear or warp during operation.

Test Values of Fuel Feed Pump

Delivery Pressure

At Starter Speed At ldling Speed

Yocuum al Suction Side |

0.12-0.16 aim. 0.15-0.20 atm. 0.28-0.38 atm. t

Il. Model 220SE

For description and test procedure of electric fuel feed pump refer to Workshop Manual Pas-
senger Car Models starting August 1959, Job. Ne. 00-15.

H. Measurement and Adjustment of Fuel Level and Injection Amount in Carburetor Engines

Fuel Level and Injection Amount

Model 180 a 180 b 180 ¢ 190sL | 2204, 219 | 220§
Fuel Level mm 16-20 16-18 16-18 . 13-15 19-21
fnjection quontity cm¥/stroke 09-1.2 1.0-1.2 0.7-1.0 0.4-0.4 1.3-1.5 1.1-1.3

*1 Distonce from seporating surioce of corburetor cover with gaske! to upper edge of verticol Moot woll: For die-cast carburelars

37-38 mm, for sond-cost carkurelors 37—0 mm.

Note: The injection amounts named in the table for models 220 a and 219 refer to the total

iniected by both injection tubes.

After measuring the injection amount, check whether injection tubes are aligned in such a
manner that the injection jet hits the edge of the closed throttle valve, if this is not the case,

speed build-up faults may result.

I. Measurement and Adjustment of Fuel Level

a) Models 1804, 180 b, 180 ¢, 220 a and 219
For the downdraft carburetor of madels
180 a and 180b, 180¢, and the double-
downdraft carburetor for models 220 o and
219 measuring and adjustment procedures

01-3/8

are substantiaily the same as for the com-
pound downdraft carbureior of model 190,
The fuel level is measured as usual on the
wall which faces the suction canal (Fig.
01-3/5).




Fig. 01-3/5

For correcting the fuel level in downdraft
carburetors, copper sealing rings are avail-
able for the float needie valve in the fol-
jowing thicknesses:

Part No. 000 997 81 40
0.5 mm thick

Part No. 000 997 28 40
1.0 mm thick (standard)

Part No. 000 997 82 40
1.5 mm thick

Part No. 000 997 8340
2.0 mm thick

The fuel level can thus be corrected quite

" simply. An alteration of 0.5 mm in the thick-

ness of the sealing ring is equivaient to an
alteration in fuel level of appr. T mm.

b) Model 220

In the case of the compound downdraft
carburetor for Model 2205 the fuel level
measuring procedure is exactly the same
as in the case of the compound downdraft
carburetor for Madel 190.

Model 190 5L

In the case of the cross-draft compound

carburetor for Model 190 SL a different
method is used to measure the fuel level.
When the carburetor caver is removed, the
float is removed with it. This means that
instead of the float level, the position of

the float in relation to the corburetor cover
has to be measured (Fig. 01-3/8).

To do this, disconnect the fuel line, the sup-
port of the fuel overflow line at the hat-
start mechanism, and the hose cannections
at the carburetor covers. Then unscrew the

. four fixing screws from the carburetor cov-

ers and carefully remove the carburetor
covers, taking care not to bend the float
arms (Figs. 01-3/6 and 01-3/7).

Fig. 01-3/6

Die-cast carburetor

1 Mixing tube of Stage 1

? Mixing tube of Stage 2

3 Fiool needle vaive

4 Mixture cuilet tube

5 tdle fuel jet of Stage 1

6 Idle mixture odjustment screw of Stoge }

7 Pump st with injection fube

8 Bail volve {defay valve} on tho voguum side

Note: On sand-cast carburetors the fuel over-

flow line is connected to the carburetor
covers by meons of a cap nut.

To check the float adjustment, measure the
position of the float in relation to the
separating surface of the carburetor cover.
The distance “h” fram the separating sur-
face {with gasket) to the upper edge of the
vertical float wail should be:
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Fig. 01-3/7

Sand-cast carburetor

h = 37-38 mm for die-cast carburetors
h = 39-40 mm for sond-cast corburetars

(Fig. 01-3/8).

When bending the float arm, this
surfoce must be perpendiculor to
the corburetor cover

Fig. 01-3/8

li. Measurement and Adjustment of Injection Amount

Note: To measure the injection amount of the

a

—

accelerating pump, use meosuring tubes
that have been bent to the correct shape.
On no account must the injection tubes
of the carburetors be used for this pur-
pose, since there is a donger that the
tubes wil leak in the holder. The gaskets for
the holder of the injection tubes should al-
ways be reploced.

it is advisable always ta measure the fuel
amaunt produced by five strokes in order
ta achieve the required degree of accuracy.

Models 180a, 180 b, 220 a, and 219

In the case af the downdraft carburetor for
Modeis 180a and 180b and the dauble
downdraft carburetor far Models 220 a and
219 meosuring and adjustment pracedures
are basically the same as in the case of the
campound dawndraft carbureior for Model

190.

Unlike other carburetor models, the can-
necting rod to the accelerating pump in the
downdraft carburetor far Models 180 o and

01-3/10

180 b is provided with three cotter-pin holes
instead of an adjusting nut. The adjusiment
can be slightly changed by adding washers
between the pump arm and the cotter pin
(see also Job No. 07-0, Sections E and F).

When measuring the injection amounf on
the double downdraft carburetor for Mod-
els 220 a and 219 the two injection tubes
must be considered as a unit (Fig. 01-3/9a}.




The injection amounts given in the Table
always refer to the two injection tubes
together.

When the injection amount has been ad-
jusied, the two injection tubes must be so
positioned that the injection jet is directed
toward the edge of the closed throttle valve.
if there are any doubts, check the height of
the injection tube for the 15t version carbu-
retor for Model 180 a and of the injection
tubes of the double downdroft carburetor
for Models 220a and 219. Measure the
distance "a" from the separating surface of
the carburetor housing to the lower end of
the injection tube {Fig. 01-3/9b}.

\

Ll

2 ZN7
Fig. 01-3/9b

a = 9.0%1.0mm for Model 1B0a
= 5.0%1.0mm for Models 220 @ and 219

b) Model 220 S

In the case af the compound carburefor for
Model 220 S the procedures for measuring
and adjusting the injectian omount are
exactly the same as in the case of the com-
pound carburetor for Madel 190.

Model 190 5L

On Model 190 5L the measuring procedure
is different for die-cast carburetors and
sand-cast carburetors.

Fig. 01-3/10

Meosuremeni on a die-casi front carburetor

Fig. 01-3/11

tMeasuremen! on a die-cost rear carburetor

On the die-cast carburetors the carburetor
covers are removed ond the injection tubes
are replaced by two Measuring Tubes
000 589 51 21 (Figs. 01-3/10 and 01-3/11}.

If it is necessary ta correct the injection
amount, it is advisable to remove the air
suction fube, which makes it much easier to
adjust the connecting rods on the accelerat-
ing pumps, particularly on the rear carburet-
or.

Note: In order to ensure that during future

meosuring operations the choke control
need not be disconnected when the air suc-
tion tube is removed, it is advisable to cut
a slot as shown in Fig. 01-3/12a into the
fixing eye for the chake control sleeve. If
that is done, the air suction tube can be
removed by simply loosening the clamping
screw for the coniral sleeve.

Section A-B

Fig. 01-3/12a

In the case of sand-cast carburetors, the air
suction tube and the choke valve housings
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Fig. 01-3/12b

Meosurement on a sond-cost front carburetor

must be removed. Then unscrew the inject-
ion tubes and instoll them upside down {Fig.
01-3/12b}.

When screwing the choke valve housings
ond the air suction tube to sand-cost car-
buretors, make sure that the goskets are ab-
solutely flat and ore nof damaged during
the operation. It is advisoble to glue them
to the flonge surfaces with greose. Dam-
oged gaskets should alwoys be replaced.

The cylinder head screws used to fasten the
choke valive housings must be well tightened
to ensure thot they connot work loose.

lIl. Checking the Beginning of Enrichment via the Pump System on Carburetors for Model 180 a

1. Disconnect the push rod {10} from the angle
lever of the carburetor linkage (Fig.01-
3/13q). Back out the idie adjustment screw
(7) at the throtile volve lever until the throttle
volve is completely closed.

Fig. 01-3/13a

1 Cantainer with oulle! pipe
2 Helder

3 Hose length

4 Pige union

§ Metal pointer

6 Gradualed disk

7 idie odjustment screw

8 Aperture limiting screw

? Throttle valve lever

10 Push rad

01-3/12

. Clamp a metol pointer {5} into position by

meons of the rear squore screw for fosten-
ing the carburetor cover.

. Fosten a suitable groduoted disk (6) to the

throttte valve shaft by meons of an M 8X1
hexagon nut ond odjust it so thot, when the
throttfle valve is completely closed, the
pointer points to 0° on the graduated disk.

. Screw out the boll valve on the lower port

af the carburetor housing ond reploce it by
a pipe union {4) consisting of a pierced ball
valve and a soldered pipe length.

. Fasten a suitoble small contoiner (1} to the

carburetor cover; the container must have
an outlet pipe and a holder. Then connect
the container to the pipe connection by
means of a suitable hose length (3} ond fill
up with fuel.

Note: The outlet pipe of the container must

not be too short, since otherwise the head
will be insufficient to provide the necessary
fuel flow.
The hose length must be of fuel-resistont
material.




. The enrichment delivery point differs ac-

cording to the design af the pump dia-
phragm {see Table}. The type of diaphragm
used in any given carburetor can only be
determined by removing the diaphragm.

In addition, check the position of the cotter
pins in the connecting rad.

{1 el e IeNYHIN |
Z-1050 t '
A 8
Fig. 01-3/13b Fig. 01-3/13c
Enrichment Delivery Point
Bolt length "a” 19 205
Pump diaphrogm
Plate dia, “b” 16 16 ‘ 22
Enrichment delivery point 550400 40°—4d° 36°—40°
Cotter pin “A” right pin hole left pin hole
Cotter pin ,B” center pin hole
Wosher between pump orm _ 1 mm _
and cotter pin "B”

7. Now move the thrattle valve lever a few

times. In order to check the enrichment
delivery point, slowly open the throttle
valve until fuel emerges from the injection
tube. This is the enrichment delivery point.

Repeat the process several times in order ta
obtain accurate values. Just befare the de-
livery point is reached, the thrattle valve
lever shauld be moved very slowly.

If there is a constant dripping af fuel from
the injection tube, the ball valve in the
accelerating pump is leaking. In that case
remove and clean the valve after detaching
the accelerating pump.

If fuel enrichment delivery occurs toa early,
the pin of the pump diaphragm can be
slightly shortened. if the delivery point is
tar beyond the specified volue, the pump
diaphragm must be replaced.
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I. Trouble-Shooting Hints on Carburefor System

Engine trouble is often oscribed to the carburetor system olthough it moy very well be due o other
causes,

Before beginning ony work on the carburetor system, the fallowing points shauld be checked:

The spark plugs (electrode gaps — the appearance of the plugs may also give useful hints), the
distributor (oppearance ond gap of distributor cantacts ~ distributor rotor - distributor plaie}, the
ignition cable harness and ignition lead plugs, the ignition setting, the tappef clearonce, the
compression pressure, the air filter, and the fuel pre-filter (dirt), the fuel line connections and the
fuel pre-filter (leoks), and the fuel feed pump pressure.

Also check all pars supplied with interference suppressors, in porticular the distributor rotor, the
ignition lead plugs, and the spork plugs; the easiest way of checking these parts is to replace
them by non-suppressed parts.

If carburetor faults develop during running, these are usually caused by dirt, gum deposits, dried-
up or faulty seals and gaskets. In such cases it will usually suffice to thoroughly clean the float
chamber, all jets, valves, injection fubes, bores, and canals, to blow them out with compressed air
and fo replace defective seals ond goskets. When this has been done, the carburetor will usually
be in perfect working order. if normal cleoning fails to remove the faults, it is advisable to dis-
ossemble the carburetor completely and to cleon and exomine all parts. It is often impossible to
determine with certainty the exact couse of o fault without checking oll parts, since the same fault
can have various couses. To ossist in trouble-shooting, some possible faults and their causes are
listed below.

Cause Remedy

Engine difficult to start when coid

Models 180 a, 180b, 220 o, 219, and 220 5

Starter fuel jet blocked
Air leakage caused by loose starter housing

Control cable for start mechanism wrongly
connected

Model 190 5L

Choke valve not closing

Failure of throttle valves of Stage 1 to open
Choke valve sticking

Throttie valves of Stage 2 not clasing
completely

Cleon starter fuel jet
Check start mechanism

Check odjustment of control cable (see~lob
No. 30-6).

Check adjustment of start mechanism {see
Job No. 07-0, IV. Campaund cross-draft
carburetor for Model 190 SL, Sectian C)

Check functioning of throttle valves

Free up

Check adjustment of throttle valves and, if
necessary, readjust (see Jab No. 01.3, Sec-
tion K)
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Cause

Remedy

Engine uneven

after cold start

Models 180 a, 180 b, 220 a, 219, and 220 S

Failure of starter air valve to open, and in
consequence, stort mixture oo rich

Model 220§

Mechanical throttle vaive of Stage 2 nat
closing

Model 190 SL

Wrong adjustment of clearance between
the relay lever and the throftle valve lever
of Stage 1 on the rear carburetor

Check starter air volve, blow out vacuum
canal and, if necessary, replace sealing ring

Free up

Adjust clearance after having adjusted the
idle {see Job. No. 01-3, Section K)

Engine difficult to start when hot

Models 180 a, 180 b, 190 SL, 220 q, 219, ond
2208
Fuel ievel too high

Maodel 190 SL
Hot-stort mechanism sticking

Bowden cable of hot-start mechanism catch-
ing or wrongly adjusted

- Fuel retained in suction canal of Stoge 1
and 2

Correct fuel level, clean or, if necessary, re-
place float needle valve, replace sealing
ring, correct pressure af fuel feed pump

Free up hot-start mechanism, if necessary,
replace return spring

Free up Bowden cable or reodjust

Check fuel suction pipe of Stage 2 and fuel
outlet pipe of Stage 1

Poor idling
Note: The idle can only be adjusted when the engine is at normal working temperature.

Models 180 g, 180 b, 190 SL, 220 a, 219, and
2208

Idle fuel jet, idle air jet, or idie air suction
pipes blocked

ldie canol or by-pass bores blocked
Suction canals fouled
Fuel level incorrect

Excessive delivery pressure of fuel feed
pump
Float needle valve leaking

Idie mixiure adjustment screw damaged or
broken

Clean jets

Ciean canal and bores
Clean suction canals
Adjust fuel level

Correct fuel feed pump delivery pressure

Replace float needle vaive or sealing ring

Replace idle mixture adjustment screw
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Cause Remedy

Mixing tube holder loose Carefully solder guide of mixing tube hold-
er and press into position

Throttie valve shaft worn Replace throttle valve parts together with
parts or reploce carburetor

Injection tube dripping Set fuel level to lowest permissible value

Leaks in insulotion flonge, carburetor Test joints for leoks by smeoring with soop

flonge, intake pipe flonge, in the vacuum and stop the leoks

system of the Power Brake, or in the pneu-
motfic ignition control

Models 2205 and 190 SL

Uneven adjustment of carburetor linkage Carry out bosic adjustment of carburetor
linkoge {see Job No. 01-3, Section K}

Model 190 5L

Throtile valves of Stoge 2 not closing com- Check automotic return adjustment of Stage

pletely 2 and, if necessory, reodjust {see Job No.
01-3, Section K)

Idle mixture adjustment screws of Stage 2 Close idle mixture adjustment screws

not closed

Models 180 a, 180 b, 220 a, 219, and 220 S

Note: If in countries with porticulorly high air temperatures the engine shows a tendency to
stop at idling speed, the boll volve screwed into the lower part of the occelerating pump
can be reploced by a spring-looded ball valve (DB Part No. 000 070 02 46, Solex No. ZK
3508). In the spring-loaded valve the spring raises the ball o little from its seat in the
“at rest” position, so thot, as the pressure in the fuel chomber of the occelerating pump grod-
volly increases, the fuel can flow back into the float chomber. When the outside tempera-
ture is low, however, and the car is graduolly accelerated, a slight unevenness may occur
os a result,

idie foo fast

Models 180 a, 180 b, 190 SL, 220 a, 219, and

2208

Return spring for corburetor linkage too Increase tension of return spring

weak

Throttle valve shaft sticking Check throttle valve shaft for ease of move-
ment

Meodel 2205

Mechanical throttle valve of Stage 2 sticking Check throttle valve shaft and reloy lever

Note: The mechanical throttle valve of Stage 2 must close completely in the idle pasition.
If the throttle vaive is not completely clased, a greatly increased idle speed results; in this
case the idle will not react to an odjustment of the idle mixture adjustment screw.
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Cause

Remedy

Model 190 5L

Throttle valves of Stage 2 not closing

Note: If the idle speed should be higher than usual when the accelerator pedal is released
quickly, this may be due ta worn thrattle valves. In such cases the carburetors shauld be

replaced.

Check the automatic return mechanism of
Stoge 2 and, if recessary, readjust {see Job
No. 01-3, Section K}

ldle too low

Models 180 a, 180 b, 190 5L, 220 q, 219,
and 2205
Wrong adjustment of idle adjustment screw

Pressure spring af idle adjustment screw
tao weak

Adjust idle by means of the idle adjustment
screw fo the prescribed idle speed

Replace pressure spring or increose spring
tension by inserting a washer

Carburetor floods

Models 180 o, 180 b, 190 5L, 220 q, 219,
and 2205

Float needle valve leaking

Faulty float needle valve sealing ring

Replace flaat needle volve and sealing ring

Replace sealing ring

Uneven speed build-up

Models 180 a, 180 b, 190 5L, 220 q, 219,
and 2205

By-pass bores blocked

Injection tube halder gasket leaking
Injection tube blocked

Injection amount wrangly adjusted

Ball valve of accelerating pump leaking
Pump jet blacked

Pump diaphragm faulty

Model 190 5L

Fuel suction pipe af Stage 2 or fuel outlet
pipe of Stage 1 blocked

Clean bores

Tighten injectian tube ar replace gasket
Replace injection tube

Correct injection amount

Replace ball valve

Clean pump jet

Replace pump diaphragm

Check ar clean pipes
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Cause

Remedy

Bad idle adjustment

\dle fuel jefs size 55 not yet installed

Mixing tube no. 43 of Stage 1 not yet
installed in die-cast carburetors and fuel
line to accelerating pump not yet calibrated

Check idle adjustment
Make sure that in the idle position the
throtile valves of Stage 2 are completely
closed (see Jab No. 01-3, Section K)
Replace in both Stages idle fuel jets size 50
by jets size 55 {possible olso on sand-cast
carburetors}

Idle fuel jets size 55 are standard equipment
as from Engine End No. 65 01365

In order to improve speed build-up, mixing
tube no. 42 was replaced by mixing tube
no. 43 of Stage 1 in die-cost carburetors as
from Engine End No. 5501823. At the same
time the fuel line to the accelerating pump
was calibrated fo 0.5 mm.

On engines from Engine End No. 5500709
(where die-cast carburetors were first in-
stalled) up to Engine End No. 55 01822 mix-
ing tube no. 43, Part No. 000 071 07 49, can
be subsequently instailed in Stage 1.

This mixing tube no. 43 should only be in-
stalled subsequently together with the cali-
brated sleeve Part No. 00007103 40. in
order to subsequently calibrate the fuel line
to the accelerating pump, the calibrated
sieeve {2) is installed on the ball valve (1}
in the float chamber and is carefully pressed
into position. Care should be taken to en-
sure that the ball valve pressed inta the
carburetor hausing is not displaced and
that the sleeve is not damaged. If the sleeve
should be too tight, the internal diameter
should be modified accordingly (Fig. 01-
3/14). -
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Fig. 01-3/14

1 Ball volve for fuel admission 2 Calibrated sleeve
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Cause

Remedy

Note: Carburetors in which the fuel flow
to the accelerating pump is calibrated {as
from Engine End No. 5501823) hdve no
calibrated sleeve. In this design calibration
takes place by woy of the ball valve.

Lack of response of the engine at full load and engina speeds between n = 3000 ond 4000 RPM

Model 190 SL

Fuel overflow line compressed at bends
{only in die-cast carburetors)

Connecting hose between fuel overflow
line and pipe at the air scoop bracket
compressed or pipe loose or twisted in the
fixing clip

Replace fuel overflow line

Nota: The line has a cross-section of 10X
1.0 mm. It must have an inside diameter
of 8 mm along the whole length of the
line. It is necessary therefore to ensure that
the line is not bent out of shope. If it
should be found thot the inside diameter
is smaller on bends, the line must be re-
placed. The full cross-section of the line
must be availoble everywhere, since the
compensating air for the main carburetion
system passes through this line to the two
carburetors (see also Job Nos. 07-0 and
01-4, Section Al

Realign fuel overflow line. If necessary,
replace connecting hose

Note: The pipe must be firmly attached to
the air scoop bracket.

The distance between the lower end of the
pipe and the drain funnel must be appr. 10
mm. Make sure thot this distance is main-
tained. Instructions for fastening and arrang-
ing the pipe apply to both die-cast and sand-
cast carburetors. On recent cars the pipe
is no longer fastened to the air scoop
bracket by a pipe clip, but by a retaining
plate welded to the pipe. This new retain-
ing plate can also be subsequently welded
to the pipe (Fig. 01-3/15).

Fig. 01-3/15

1 Pipe 2 Retaining piole
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Cause

Remedy

Throttle volves of Stage 2 opening too
quickly

Throttle valves of Stoge 2 opening too
slowly.

Throtle valves of Stage 2 sticking

Resin deposits an the ball valves {delay
valves) on the vacuum side of the vocuum
box. Clean or replace ball valves

Nate: As from Engine End No. 6504119
spring-laaded ball valves, Part Na. 000
070 02 46, have been installed. These spring-
laaded valves imprave the build-up be-
twaen Stage 1 and Stage 2, since the spring
lightly presses the bail agoinst the vaive
seat.

Check diaphragm and vacuum line for
leckage

Check ease of mavement of the lever
linkage and of the throttle valve shaft of
Stage 2

Checking of thretile valves of Stage 2:
The thrattle valves of Stage 2 should open
under the influence of the vacuum boxes
at a speed of appr. n = 3500 rpm under
full load. Their function can only be accu-
rately checked an a test stand or during
a road test with the engine haod removed.
The opening of the throttle valves can be
seen from the weights of the thrattle voive
jevers. In general it will be sufficient ta
make a function check with the cor statian-
ary. To do this, cover the air intoke pipe
on the air intake silencer far a short time
and accelerate with the other hand. The
thrattle valves of Stage 2 must open during
this operation.

This should be done very carefully, since
thare is a donger that without laad the en-
gine may roce when Stage 2 is tully open.

Check thrattle valves

Note: If there is any obstruction when the
thrattle valves are actuated, the cause in
the case of older engines may be a fouling
of the thrattle valves af the rubber flanges
between carburetor and intake pipe. If this
shauld be the case, the carburetars must be
remaved and the rubber flanges must be re-
ploced by flanges with an inside diameter
of 49 mm.

When repairs are carried aut, the ald flan-
ges with an inside diameter of 46 mm shauld
always be replaced by the new version
flanges (see Job No. 01-4, Section A}.
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Coause

Remedy

High fuel consumption

Models 180 a, 180 k, 190 SL, 220 q, 219, and
2205

Leaking floot needle volve

Faulty float needle valve sealing ring
Fuel level too high

Fuel pump delivery pressure excessive

Carburetor jets, vaives, etc. loose or leaking

idle air jet or air correction jets blocked
Corburetar cover loose
Mixing tubes blocked

Cable af storter rotary slide valve wrongly
adjusted

Starter rotary slide valve leaking

Model 220 5

Connecting rod of the two start mechanisms
bent

Clean or replace float needie valve
Replace sealing ring

Adjust fuel level

Adijust delivery pressure

Tighten jets and volves and, if necessary,
replace sealing rings

Clean jets
Tighten carburetor cover, check gosket
Ciean mixing tubes (including side bores)

Check cable and adjust correctly {see lob
No. 30-6)

Check starter rotary slide valve for leaks
and, if necessory, reface sliding surfaces

Check connecting rod and straighten or re-
place

Nofe: In the case of compound downdraft carburetors a ieaking starter rotary slide valve or
a slide valve which is nat quite closed can be detected by examining the vacuum valve of

Stage 2.

[t the starter rotary slide valve is leak-proof or if it is closed, the vacuum valve is completely

closed when the engine is idling,

Check by pressing on the counterweight of the vacuum valve.

If the storter rotary slide valve is leaking ar is in operation, the vacuum valve is raised at
idling speed, since the engine receives the start mixture via Stage 2. When making this check,
however, the mechanical throitle valve of Stage 2 must be completely closed, since otherwise
the vacuum valve will be raised by the air flowing via Stage 2.

Model 190 SL

Start mechanism jammed or cable wrongly
adjusted

Line to mixture outlet tube ioose or leaking
on die-cast carburetors

Fuel suction pipe loose or leaking

See under “Engine difficult to start when
cold”

Tighten line, replace sealing rings

Tighten pipe, replace sealing rings
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K. Adjustment of Carburetor Linkage and Idle

Before adjusting the carburetar linkage it is advisable first to check the attachment of the intake
pipe, the exhaust manifold, the carburetor flange, the throttie valve lever, ond the control lever,
and to apply grease to the ball joints of the linkage. Any excessive end play at the control and
ongle levers or ot the control shaft on Mode! 190 SL should be removed by inserting suitable shims.

I. Models 180 a, 180 b, 220 o, and 219

Fig.01-3/14

1 Clamping screw for choke cantral sleeve
2 Chaoke controi

3 Aperture limiting scrav

4 idle edjusiment screw

5 Relurn spfing

5 Throttie valve lever

7 Push rod

8 idie minture adjustment screw

? Relay lever

10 Push rod

11 Daubie lever

12 Clomping screw for choke control

Fig. 01-3/17

1 Clomping screw for choke controt
2 Chake controf

1 Aperture limiting screw

4 idle adjustment screw

5 Return spring

& Throhle volve lever

7 Puli rod

B Idie mixture adjusiment screw

? Relay lever

30 Pull rad
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a) Adjustment of Carburetor Linkage

1.

b

—

Check the throttle valve shaft for freedom
of movement. To do this, detach the pull or
push rod {7} at the throtle valve lever (6)
and, if necessary, detach the return spring
{5) {Figs. 01-3/16 ond 01-3/17).

. Turn out the idle odjustment screw {4} on

the throtle valve lever uniil the throftle
valve or in the case of double downdroft
carburetors the throttle voives, are com-
pletely closed. Then furn in the idle adjust-
ment screw until the throttle valve lever is
on the point of maving. From this pasition
the screw should be turned in one turn.

. Press the throttle valve lever as far as the

full load stop and check whether the aper-
ture fimiting screw (3] is resting against the
full load stop of the carburetor housing.

. Attach the pull or push red {7) and the re-

turn spring {5) to the throttle valve lever.
Again check the throttle volve pasition,
actuating the carburetor linkage by depres-
sing the occelerator pedol from inside the
car (see also Job No. 30-3).

Adjusiment of Idle

. In order to adjust the idle on Modeis 180 a

and 180 b, turn the idle mixture adjustment
screw (8) right in and baock it aut by exactly
two turns. On Models 220 0 and 219 alse

furn in the two idle mixture adjustment
screws completely and bock them out by
exactly one turn. :

2. After warming up the engine to normal
working temperature (cooling woter tem-
perature at leost 70° C), adjust the idle by
means of the idle odjusiment screw (4} ta
700-750 rpm on Models 180a and 180 b
and to 700-800 rpm on Models 220 o and
219. Use o revolution counter for this ad-
justment,

3. Adjust the idle mixture adjustment screw by
slowly turning it in or out, so that

a) the engine turns. smoathly and

b) the highest possible idle engine speed
is obtained.

Note: On double downdraft carburetors the
two idle mixture adjustment screws should
be adjusted evenly.

4. Then readjust the idle speed by means of
the idle adjustment screw {4) once more to
a speed of 700-750 rpm on Models 180 ¢
ond 180 b and to 700-800 rpm on Madels
220 o and 219.

5. By moking o further slight correction with
the idle mixfure odjustment screw check
whether the idle con be further improved.
If necessary, again adjust the idle speed
with the idle adjustment screw.
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H. Model 2205

Fig. 01-3/18
1 Frant carburetar 11b Bail socket 72 Fuel line
7 Rear corbureter 12 Hexagon nut 23 Coil spring
3 Ven! tube 13 Push rod 24 Rubber bushing
4 Pull rod 14 Angle lever 25 Adjusting nut
5 Reiay lever 15 Spring-ioaded push rod 26 Spring steel wire
6 Push rod 14 Thrattie valve lever 27 Angle lever
7 Control lever 17 Return spring 28 Clamping screw
B Stop boit 18 Tension spring 29 Rubber bushing
9 Idie stop screw 19 Idie odjustment screw 30 Hexagon nu!
10 Aperture limiting screw 20 Idie mixture odjusiment screw 3% Cunnecting rod
11a Boil sockat 21 VYocwum line to distributar 32 Heaxogon screw

Fig. 01-3/18 shows the 2%¢ version of the carburetor linkage (installed as from Engine End No.
75 06477).

On the 1% version {installed up to Engine End No. 75 06476} the push rod (13} was carried not by
ball heods, but by bolts {see Fig.01-3/19).
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a} Adjustment of Carburetor Linkage

1.

Detoch the push rods {6) ond (13) at the
control lever {7} and the spring-looded
push rods (15) ot the two carburetfors (Fig.
01-3/18).

On the 1% version push rod {13} loosen
the hexogon nut (3) ond the knurled nut (1)
ot the angle lever (14} for the reor carbu-
retor ond siacken it off until the pivoted
drive pin {2} is completely free (Fig.01-
3/19).

Fig. 01-3/19
¥ Knurled nut 13 Pysh rod
2 Driva pin 14 Angle lever

3 Hexegon nut

. Check the throttle valves of the corburetars

for freedom of movement and if in doubt
detoch the return springs (17} and (18) {Fig.
01-3/18).

. On both carburetors back out the idle ad-

justment screws (19) until the throtile voives
of Stoge 1 are campletely closed. Then
turn in the idle adjustment screws once
more uniii the throttle voives ore on the
point of opening. From this position turn
the screws in by exactly ane turn,

. Now bock out the idle stop screw {9} on

the cantrol lever {7) until the lever rests
agoinst the stop bolt {8). Then turn in the
screw by obout twa turns.

. Check the length of the spring-loaded push

rod (15) of the front carburetor. The push
rod is odjusted to the correct length if bath
the control lever (7) and the throttle volve
lever {16) rest against the idle stop. On no
account shauld the push rod be extended
agoinst the spring pressure.

Then check the length of the spring-loaded
push rod (15) of the rear carburetor. The

front and rear push rods must be of equel
length. If necessory, odjust the length of
the reor push rod to thot of the front push
rod.

After adjusting the spring-loaded “push
rods, tighten the hexagon nuts on the ball
sockets.

. When the spring-looded push rods have

been adjusted ta equal length, push them
into position on the two throtile volve
levers (16). Then moke an accurate adjust-
ment of the idle stop screw (). To do this,
back out the idle stop screw a little and
screw if in ogain to the point where the
contral fever {7) is on the point of being
moved. Then back aut the idle stop screw
/s turn. This will ensure that there is no
ploy in the mechanism even if the ball
jaints are slightly worn.

7. Press the push rad {13} in position on the

control lever {7) and the angle lever (14).

Note: The push rod hos a ball socket with o

right-hond thread on the one side and a
bail socket with a left-hond thread on the
other side. The bail socket with left-hand
thread should be pressed onto the angle
lever for the rear carburetar.

. In orde. to odjust the push rod {13}, loasen

the hexagon nuts {12} and slacken them
off. Then odjust the push rod in such o
way that the throttle valve lever (16} of
the reor carburetor is on the point of being
moved. From this position turn the push
rod about /s turn ond tighten bath hexo-
gon nuts, making sure that the adjustment
is not altered.

Note: When adjusting the push rod (13}, da

nat puil it out tao far, since otherwise the
throttle volve lever {16} of the rear carbur-
efor will be opened; an the other hond, it
must not be turned too little, since other-
wise the rear spring-laaded push rod {15}
will be extended.

In order to adjust the 1% version push rod,
turn the hexogon nui (3) taward the angle
lever (14) os far os is necessary to ensure
that the throttle valve lever (16} is on the
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point of being moved; then furn the hexa-
gon nut back ‘s turn and tighten the
knurled nut and lock by tightening the
hexagan nut {see Fig. 01-3/19).

Adjust the idle stop screw () on the con-
trol lever (7) in such a way that there is ©
clearance of 0.1-0.2 mm between the stop
screw and the bolt (8).

Note: Turning back the stop screw on the

10.

1.

1.

control lever hos the following effect:
When the occelerator pedal is released
quickly, the shock force is absorbed by the
spring-loaded push rods and os a result the
throttle valves are relieved to a lorge ex-
tent.

To adjust the full-load stop, loosen the
aperture limiting screw (10} on the control
lever (7) and back it out. Then move the
carburetor linkage to the full-load position
and turn the aperture limiting screw to-
word the stop bolt to the point where the
cantrol lever is on the paint of being
moved, The mechonicol throttle valves of
both Stage 1 and 2 of both carburetors
must be fully opened in this position. Then
lock the limiting screw by tightening the
hexagen nut.

After attoching the push rod {4) to the
relay lever {5} again check the position of
the throttle valves, octuating the carburetor
linkage by depressing the accelerotor ped-
al from inside the car (see also Job No.

30-3).

b) Idle Adjustment

To odjust the idle, screw the idle mixture
adjustment screw {20) on both corburefors
right in and bock it out by two turns.

Warm up the engine to narmal working
temperature {cooling water temperoture
70-80° C) and odjust the idle by evenly
odjusting the idle adjustment screws {19)
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of both carburetors to n = 700-800 rpm
by means of @ revolution counter.

. Adjust the two idle mixture adjusiment

screws by turning them evenly in or out,
so that

a) the engine turns smoothly and

b} the highest possible idle engine speed
is obtained.

. Readjust the idle speed to n = 700-800

rpm by adjusting the idle adjusiment screw
(19).

. By making a further slight correction with

the idle mixture adjustment screws check
whether the idle can be further improved.
i necessary, again adjust the idle speed
with the idle adjustment screws.

. After adjusting the two carburetors, check

whether the control linkage and the throttle
valve levers work properly. The same
applies to the two start mechanisms, which
ore connected by the connecting rod (31)
(see also Job No. 30-6).

Note: When adjusting the idle, the mechanical

throttle valves of Stage 2 and the stort
mechanism of the two carburetors must be
completely closed.

. Check the functioning of the vacuum valves

of Stage 2 and of the oil shock-obsarber.
The cushion effect of the oil shock-absor-
ber must be noticeoble almost down to the
end of the stroke. If necessary, check the
oil level in the shock-obsorber and top up
{see Model 190 Workshop Manua!, Job
Na. 07-3}.

Note: On no occount should the idle speed be

adjusted by meons of the idle stop screw
(9), since otherwise the carburetor finkoge
adjustment is no longer satisfactory (see
under o) Adjustment of corburetar linkoge,
para 7).




Ill. Model 190 SL

Fig. 01-3/20

1 Cheke conlrol

2 Clamping serew for dhoke contral sleeve

3 Clomping screw for choke controi

4 Return spring for corburetor $inkoge

5 Idie mixture adjvstment screw of Stage 2

4 Idla mixture adjustiment serew of Stoge 1

7 Push red far rear carhurelor

8 Push rod for front corburetar

9 ldle adjustment screw

10 Throttle valve lever

11 Aperture limiting screw

12 Qvertlow fine

13 Hat-stort conlrol

14 Clamping screw for hot-siort contral siesve

15 Threaded union for vacrum connection of
ATE Pawer Broke

14 Control shaft

17 Push rod from angle levar to conirat shoft

a} Adjustment of Carburetor Linkage

1. Detach the push rod (17) between the angle
lever and the control shaft and detach the
two push rods (7) and {8} between the con-
trol shaft and the throttle valve levers {see

Fig. 01-3/20).

2. Back out the idle adjustment screw {9} on
the two carbureiors until the throttle vaive
of Stage 1 is closed. In this paosition the
throttle valve of Stage 2 must have a certain
ameunt of play; if this is not the case, the
adjusiment screw {3) on the relay lever of
the throttle valve shaft of Stage 1 must be
backed out {see Fig. 01-3/21).

Note: The piciure shows the 2 version of the Fig. 01-3/21
adjusiment screw locking device.
. . 1 Clamping strap 5 Drive pin an throtlle
On the 1¢ versicn there was a lock nut in- 2 Clamping screw valve shaft of Slage 2
stead of the c]amping STI'CIP (']) and 1he 3 Adjustment screw & Thrattle valve of Stage 1
. 4 Reloy tever on throtle 7 Throttie valve of Stoge 2
clamping screw (2). valve shoft of Stoge 1
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. Now turn in the idle odjusiment screw (9)
on both carburetors ta the point where the
throttle volves ore just about fo open. From
this position turn the screw in exoctly ane
turn (Fig. 01-3/20).

. Adjust the push rod (17) between the ongle
lever ond the control shaft (16) to the
prescribed length of 175 mm {meosured
from center ball socket to center bail
socket) ond attoch it,

. Adjust the push rod (8) between the contral
shaft (16) and the throttle valve lever (10)
of the front carburetor to the prescribed
length of 100 mm {measured from center
ball sacket to center bail socket) and oftoch

the push rod.

. Now press the push rod (7) onto the rear
corburetor, making sure thot the ball socket
with left-hand threod points downword.
Then adjust the push rod so that the
throttle valve levers of both carburetors ore
in the idie stop position.

When doing this, make sure thot the two
ball sockets are obsolutely parallel ofter
the lock nuts on the bail sockets have been
tightened. The adjustment of the push rod
must he very occurate, since too long a
push rod will push open the thrattle vaive
of Stage 1 of the rear carburetar and foo
short o push rod will push open the throttle
valve of the fronf corburetor. When the
control linkage is being operoted, the
throtle valves of both carburetors must
open simultaneously without any idle trav-
el.

. Press the contral linkage as far as the full
load stop and check whether the aperture
limiting screw (11) of the front carburetor
rests against the full load stop of the
carburetor housing.

. On both carburetors check the drive pin
{5) on the throttle valve shaft of Stage 2
for tightness and turn in the odjustment
screw {3) for the automatic return of the
throttle valve of Stage 2 unfil the odjust-
ment screw just rests agoinst the drive pin
(5) (Fig. 01-3/21). In this position the control
linkage must be in the idle position and the
throttle volve {7) of Stoge 2 must be closed.

01-3/28

This position con be checked ot the throttle
volve lever of Stoge 2, which in this posi-
Hon should still have o smoll omount of
play. On no account should the adjustment
screw (3) be turned in till the throttle volve
of Stage 1 is being furned open.

After having mode the odjustment, tighten
the clamping screw {2).

b} Adjustment of Idle

1. Turn in the idle mixture adjustment screw
(6) of Stoge 1 on both carburetors ond
from this position back it out by exoctly
1t/2 turns.

Nofe: The idle mixture adjustment screw {5)
of Stage 2 remains closed on both carbure-
tors.

2. Worm up the engine to operating tempero-
ture (cooling woter temperoture 70-80°C}
and odjust the-idle by evenly odjusting the
idle odjustment screws (%) on bath carbure-
tors by meons of a revolution counter.

In the cose of distributors

VJUR 4 BR 11 and VJ 4 BR 12
adjust fo 1200-1300 rpm,

V) 4 BR 11 ond VIR 4 BR 24
odjust to 900-1000 rpm.

3. Adjust the idle mixture adjustment screw

(6) of Stage 1 on both carburefors by turn-
ing it in and out evenly until

o) the engine turns smoothly and

b) the highest possible idle engine speed
is obtoined.

4. Readjust the idle speed to the specified
values by means of the idle odjustment
screws (9).

5. By making a further slight correction with
the idle mixture odjustment screws check
whether the idle can be further improved.
if necessory, ogoin adjust the idle speed
with the idle adjustment screws.




Change: Model 180 ¢ added.

6. After adjusting the idle again adjust the

automatic return mechanism for the throftle
valves of the 2% stage (refer fo a} adjust-
ment of carburetor linkage, para 8).

. Set the adjustment screw at throtle valve
lever of rear carburetor in such a manner
that there is a clearance of 0.4 mm between
the screw and the relay lever. Then tighten
the locking nut of the aodjustment screw.
During the adjustment the control linkage
should be in idie position and the start
mechanism should be completely disen-
gaged, that is, the choke valves shouid be
horizontal. The relay lever should be pres-
sed to the choke valve lever and cam by
means of the return spring. If required, the
return spring should be replaced (Fig.
01-3/22).

Note: The start mechanism on the front carbu-

retor has no cam and no relay lever. Raising
of the 1+ stage thrattle valve with the start
mechanism engaged is effected by way of
the control linkage.

When the start mechanism is swiiched off
the choke valves of both carburetors should
be completely open. The stop lever of the
choke valve shaft should then abut against
the carburetar housing.

. Check start mechanism for proper functio-
ning {refer ta Job No. 30-6 and Job No.
07-0, Section 1V).

Chonge No. 1k [ August 1961 Workshop Manual Models 380 to 220 SE

0.4 mm clearance

Fig. 01-3/22

9, Check return spring for carburetor linkage.

The 1¢ version of the return spring {free
length 169 mm} has a connecting strap;
which is attached at the hottom of the lever
on the control shaft.

The 27 version of the return spring (free
length 214 mm) uses no such connecting
strap. In addition, the lever on the conirol
shaft is provided with a bolt to hold the
refurn spring.

As from engine end No. 8502730 the 2
version of the return spring is installed as a
standard part.

If a vehicle having a return spring of 1¢
version shows signs of chafing af bottom of
control shaft lever, both the 2 versian of
the return spring and conirol shaft should
be subsequently instalied.
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L. Testing Valve Timing

Checking and corrections, if required, of the valve timing for models 180 a, 180b, 180 ¢, 190,
190b, 190 ¢, 1905L, 220 a, 219, 2205 and 220 SE are the same as described in the Workshop

Monual for model 190,

Valve Timings with a Test Clearance of 0.4 mm

Camshaft Inlet OQutlet
Code
R k
Mode| Design ace. Assem?ly‘) No.3 opens clases opens closes smarks
taPartNa. | go 00 BTDC | ABDC | BBDC | ATDC
Part Na.
180 a
180 b 121 05111 01121 050 00 01 11 12° 440 51° 15° -
190,190b
oE jmostam| - 2 0° | 46 | 44° | 122 | impraved valve control
15t Yersian: standard
121 051 14 01 {121 050 01 O% 14 14° 43° 40° 25¢ equipment up fo
engine No. 5500183
190 SL
2nd Yersion: standord
121051 1501 (121 0500201 15 17.5° 40.5° 461.5° 22.5° equipment as from
engine No. 5500184
190 5L 121051 44 0 - 44 13° 55° 510 17° improved valve cantrol
1st Yersion: standard
20a 180051 14 01 {180 050 03 01 14 ge 41° 51@ 159 equipment up io
engihe No. 5504778
For model 220 a:
2nd Yersion (standard
220 q, equipment s fr. engine
219 180 051 14 01 {180 050 03 01 1411 12° 44° 31° 15° end No. 5504779)
220S For models 21% and 2205
with campression
o=
219,2205 {180 051 3301 {180 05006 03 | 33 10° 440 420 10° with compr. & = 8.7:]
220 SE 18C 051 50 Q1 | 18005008 01 50 go 41° 440 ge -

Y} Camshafts ara supplied compiete aniy {with one cover, for &.cyl. engine with on odditional ail transfer tube acc. ta part No, named in

column “Assembly”.
) The Cade No. of camshaft is always punched-in an comshaft end face.

Note: If replacements are required, only camshaft part No. 180 050 06 01 will be supplied for
models 220 o, 219 ond 220 5. Camshaft part No. 1800500601 may be used only in com-
bination with sodium-filled exhaust valves. if instead of camshaft part No. 121 050 01 01
camshaft part, No, 121 050 02 01 is instolied in models 190 SL, the supporting surfaces at
the cylinder head for the thrust rings at the inlet volves opposite the top edge of the
cylinder head shouid be milled deeper by 1.0 mm, because otherwise the larger stroke
of the inlet cams might punch solid the valve springs when the valves are fuily open
{refer to Fig. 01-4/32).
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M. Measuring Intake Pipe Vacuum

The amount of intake pipe vacuum is relioble evidence of the sealing properties of the pistons
and piston rings, the intake pipe, the cylinder head, the eylinder head gasket, and the voives.
The intake pipe vacuum is measured in mm Hg (mercury column) by means of a vacuum measur-
ing instrument, e. g. the instrument produced by the firm of “Sun”. When measuring the vacuum,
use the fest take-off unian on the carburetor or an the venturi control unit. {The values in the
Table belaw refer anly to these measuring paints.}

When measuring the intake pipe vacuum, make sure that bath caoling water and oil temperature
of the engine are definitely abave 80°C.

Vacuum in mm Hg at engine speed rpm {no load]
Model
800 ] 1500 3000 4500
180 470—-520 480—530 470—520 410—440
180b 470570 490—540 490—-540 460—510
190 410—440 480—530 480—530 440—510
190 b 470—520 510—-560 510560 480—530
190 SLY) 420—470 480—>530 500—550 430—480
220 e, 219 410—460 480—530 510—540 480—530
2208 430—480 480—-530 510—540 480—530
220 SE
220 SE 430—480 440—490 390—450 340—390
Convertible
and Coupé
1st version?) -

1} For model 190 SL with the 1st ond 2nd versions of the distributor (Bosch designation VJUR 4 BR 11 or VJ 4 BR12)
use the vocuum value of 450—500 mm Hg at on idle speed of 1200—1300 rpm.

1) Mode| 220 SE Convertible and Coupé 1st version: Engine Type 127.980 [output 115 HP},
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N. Exhaust-Gas Test Values
{applicable only to “Sun” Exhaust-Gas Tester)

The percentage values given refer to the degree of combustion of the fuel-air mixture. At idle
speeds the values are on the rich side, whereas as a rule the mixture is leaner when the engine
speed increases {see Table). When the prescribed values are obtained, the composifion of the
fuel-air mixture and consequently the adjustment of the carburetor or injection system is satis-
factory.

When the exhaust-gas fest is made, both the cooling water and the oil temperature should
be appr. 80°C.

Exhaust-gas test values (percentage) ot engine speed rpm
Madel {no lood)
800 1500 \ 3000 4500
180« 7779 7783 83—87 - B7——91
180 b 7779 7782 80—86 8389
190 1) 77—79 80—84 85—89 85—89
190 b 77—79 77—8a2 80—86 8389
150 513) 7577 B0—84 78—82 8589
220a 7779 7983
219 — 75—79 80—84
l}
2205 7779 8286 86—90 88—92
220 SE3}
220 SE 79—81 78—82 — —
Convertible
and Coupé
1st version®} 4}

1} For model 190 with the 1st version distributar {Bosch designation VIJUR 4 BR 14) the exhaoust-gas test value is
70—74%0 at 1500 rpm.

1 For Madel 150 SL with the 15t and 2rd version distributors {Bosch designation VIUR 4 BR 13 or VJ 4 BR 12) the
exhoust-gos test value is 79—81% ot on idle speed of 1200—1300 rpm.

% For the adjustment of the 220 SE engines the exhaust-gas test values at 3000 rpm and 4500 rpm are not required.
+) Model 220 SE Convertible ond Coupé 1st version: Engine type 127.98C (output 115 FHF}.
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O. Engine Testing on Roller Test Stand
Performance: The performance dato given in HP are bosed on an iniet air temperature of + 20°C
and a barometer value of 760 mm Hg {mercury column).

Fuel Consumption: Fuel consumption meosurements are bosed on the flow period for 100 cc or
200 cc measuring vessel copacity.

Note: a) When these meosurements are taken, the cocling water and oil femperature of the
engine should not be below 75°C.

b) When the car is tested on the rolier test stand, the fire pressure shouid be adjusted
to the values for free-woy driving given in the Owner's Manuol.

Performance Correction

The measured engine output must be corrected to the reference values of + 20°C and 760 mm
Hg {mercury column) in accordance with the formula

Nk = Nm x K
where Ny is the corrected value, N, the measured value, and K the correction foctor.

The correction factor K is defermined in relation o temperature and atmospheric pressure ac-

cording to the following formula:
K = 260 ] /273 + ¢
b 273 -+ 20

where b is the atmospheric pressure in mm Hg and t the temperature in °C.

Example: Engine performance Nm = 100 HP is measured atb = 740 mm Hg and t = 35°C,

760 /T35 B
K== 973 g = 1093

Ne =100 X 1.053 = 1053 HP

The carrection facior K can be read off the following diagram with sufficient accuracy for all
practical purposes (Fig. 01-3/23). For the above exampie the necessary procedure for finding
the correction factor is indicoted in the diagram.

mm Hg
780 . 0.%0
770 P,
'
760 bt
750 S
P = e
TA0 R Tl ol e 0.95
790 b o B
TG T T~ D
720 \\_ N e e e
710 ., \h-.. — \-... N \\
700 h T e T~ S 1.00 ‘ |
I I e . o~ B Fig. 01-3/23
R S e W B e Y o e .
U T S A N o W N e B
o =N e T B D N . Y —~
4 D e N s TS 105
o e e e M|
o \_. \\ [, D T
@ Ml o~ i
2 N T 110 g
_2 \ \\ \'\.. =
o e ™ B
g . ;
E FLEE ll!lll!!lll'li!llll!ill\lll?!lll!llEhdll||!| Ll B
-20 -10 o +10 +20 +30 +40 +50°C O
Temperature t 187
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Guide Valves for Testing the Engine on the Ciayton Roller Test Stand

Model
Test
180a | 180b | 190 | 190b | 190SL
2nd gear
5 n=4000 rpm 47.5 50 — - -
o
E)
° 2nd gear
) Cutput HP 48 5 58 59 &7
2 n == 4400 rpm
2 2nd geor — - 56 & 72
n = 4800 rpm
Vacvum mm Hg 60—100
ﬁ"f’__ 5500 rpm Exhaust-gas onalysis % | 81—86 | B0O—85 80—84 8286
- Sec. per 200 cc 30—32 |28.5—31 | 27530 | Z—295 ; 2224
=]
5121 ard gear Exhaust-gos onalysis %e | 79—83 | 78—82 76—80 80—84
- |5 .
2| | =00 mpm Sec. per 200 cc 40t 405435 40—43 37—40
g .
g 4th geor Exhoust-gos anolysis % 74—78 74—80 | 74—78 | B0—84
é, n = 1500 rpm Sec. per 100 cc 39—425 41—44.5 | 40—43,5 1 33.5—39
T Yocuum mm Hg 300—340
91 4th gear
=1 60 km/h
T lood 10 HP Exhaust-gos analysis Yo B5—90 B4—88 86—90
o-
5§ | 2080 km/h
] in 3rd gear
o with flywheel Stap-wotch time in sec. 22 20
B (odjust to 10 HP load ot
2 40 km/h in 4th gear)
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Guide Values for Testing the Engine on the Clayton Roller Test

Stand

Test

Model

180D,180Db | 190D,190Db

2nd gear
n = 3000 rpm

2nd geor
n = 3200 rpm

2nd gear
n == 3600 rpm

Full-lood output

Znd gear
n = 4000 rpm

Qutput HP

32

3

36

38

Znd gear
n == 3200 rpm

2nd gear
n = 34600 rpm

Fuel
consumplion
Full food

Sec. per 100 cc

2931

26—28

2065 km/h 1}

in 3rd gear

with flywhesl

(adjust to 5 HP lood
at 60 km/h in 4th gear)

20—75 km/h %)

in 3rd gear

with flywheel

(adjust to 5 HP load
at 60 km/h in 4th gear)

Accelerotion

Stop-watch time in sec

22

22

Note: When carrying aut the perfarmance test, moke sure that the engine oil temperature is not less thon B0® C.

1} Before carrying out the acceleration test with flywheel engoged, run the engina in 4th gear without the fiywheel
at 60 km/h and o load of 5 HP; then engage the flywheel,
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Guide Values for Testing the Engine on the Claylon Roller Test Siand

Model
220a
Test 219 N9 2205 2205
(£ =76:1) (e =87:1|{t=76:1{=287:]
2nd geor
_ n = 4000 rpm 61 64 71 73
=3
2
e |
° 2nd gear :
n :
'§ n = 4400 rpm Qutput HP 64 &7 75 77 ,
T
2nd gear
n = 4800 rpm 63 ¢8 77 8
Vacwum mm Hg 70—110
nd %eﬁ%srpm Exhoust-gas analysis % 80—84 86—90
Sec. per 200 cc 25—27 23.5—255
)
3
5| = Exhoust-gas onalysis % 7276 84—88 :
=13 3rd gear :
CEL w n == 3000 rpm
a Sec. per 200 cc 3134 38—42 :
G :
9 Exhaust-gas analysis % 74—80 84—88 :
e 4th gear
n = 1500 rpm
Sec. per 100 cc 35539 41—45
| 4th gear Yacuum mm Hg 310—350 :
58 ol e
= o Exhoust-gas analysis % 84—88 86—90 {
8 20—-80 km/h
a in 3rd gear
@ with flywheel Stop-waich time in sec 16.5 14 14.5 14
] {adjust to 10 HP laod
2 at 60 km/h in 4th gear’

Note: a} On Madeis 219 and 220 S with hydroulic autamatic DB clutch, consumption measurement under full
load and af an engine speed n=1500 rpmin 4th gear should nat be carried out,

b} On Madels 219 and 2205 with hydraulic outomatic DB cluich, the occelerotion test shauld nat be

repeated more thon once in order fo ovaid excessive heating up of the hydraulic clutch.
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Guide Values for Testing the Engine on the Cloyton Roller Test Stond

Mcdel
Test 220 SE, 220 SE Canvertible
Engine type 127.980 {115 HP}
3rd gear
T n == 4400 rpm 83
0 e
22 Outhut HP
=2
2 ° 3rd gear a7
n = 4800 rpm
Vacuum mm Hg 20—40
Exhaust-gos analysis ', 8287
3rd gear
n = 4800 rpm 0 215235
Sec. per 200 cc 20 2123
Inletoir temperature °C 10 205225
0 20—22
o Exhaust-gas analysis % 79—B4
c | 8
2 = 30 3437
=8 & 3rd gear
5 n = 3000 rpm Sec. per 200 cc 2 3336
7 o
'§ Inletair temperature ° C 10 a5
E 0 -y
Exhoust-gas analysis %% 80—85
30 3841
4th gear
n = 1500 rpm Sec, per 200 cc 20 37—40
Inletair temperature ® C 10 %139
0 3538
_ VYocuum mm Hg 300—340
a7g 4th gear
ta 40km/h
= load 10 HP Exhaust-gas analysis %a §3—88
e 20—80 km/h
g in Srdlgei?r |
o ith f
_g zztzliustyr; ?8 HP Stop-watch time in sec. 13
a load at 60 km/h
< in 4th gear)

Note: o) On cars with hydroulic auiomatic DB cluteh, consumptian measurement under full lood and ot on engine
speed n = 1500 rpm in 4ih geor should not be carried out.

b} On cars with hydroulic outomatic DB cluich, the occeleration test should not be repeasted mare thon

once in order ta ovoid excessive heating up of the hydroulic clutch,
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P. Adjustment of Gasoline Injection Pump in Model 220 SE

See Workshop Manual Passenger Cor Models storting August 1959, Job No. 00-14.

Q. Checking Gasoline Injection System of Model 220 SE

See Workshop Manual Passenger Cor Models starting August 1959, Job Ne. 00-1 5,

R. Trouble-Shooting Hints on Gasoline Injection System on Model 220 SE

See Workshop Manual Passenger Car Models starting August 1959, Job Na. 00-18.

S. Adjustment of Control Linkage, Idle Adjustment, and Readjustment of
Speed Build-Up of Gasoline Injection Engine in Model 220 SE

See Warkshop Manuol Passenger Car Models starting August 1959, Job No. 00-16.
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Disassembly and Reassembly of Engine

Job Ne.
014

3

Change; Models 180 ¢ and 190 SL with new engine type designation added.

in the event of repoirs normally only those assemblies and engine parts are removed, which have
to be repoired or tested. The procedures are therefore subdivided. If an engine has to be comple-
tely disassembled, refer fo the operations given in sections A to Q.

a0 ZE 7" ITO@mmUoun= @

Removol and installation

Removol ond insiollation

. Remova} and instaliation

Removol ond installation

. Remova! ond instaliotion

. Removal ond installotion

Removao} ond instollation

. Removol and instollation

. Removal and instoliation

Removal! ond instollation

. Removol and instaliation

Removol and instaliation

. Removai and instailotion
. Removol ond instollation

. Remova! ond installotion

. Removol and installotian
. Removal ond instollotion

. Removal and instalfation

of carburetor or injection system including venturi conirol unit and control finkage.
of intoke pipe and exhoust manifald.

of cylinder head, valves, comshafl, chain tensioner, sprocket bearing and rocker arm.
of generator and storter,

of watler pump with fon.

of distributor with bearings.

of drive for oil pump, disiributor, injection pump and revolution counter.

of fuel feed pump.

of oil filter.

of oil refief valves cronkcase.

of oil pon.

of oil pump.

of counferweight and vibration damper on crankshaft.

of crankshaft with counterweight and flywheel,

of pistons and cannecting rods.

. Disossembly ond reossembiy of crankcase.

of front grease seal for erankshaft with engine installed in vehicle,
of flywheek

of roller choin with engine in vehicle,

Clean and check all removed parts and assemblies (refer to checking and repair procedures).
Smoll damaged ports such as screws, nuts, washers, lock washers, etc. should be checked for re-use
and replaced, if required. They should not be put back when damaged.

Definitely replace: Gaskets, sealing rings, locking plates, cotter pins, etc.

A}l ground and precision parts, above oll the respective bearing surfaces, should be subjected to
one more visual inspection prior to installation into engine.

if damaged, bearing surfaces should be refinished now. Also wotch out for burrs.

[ Change No. 1c / August 1961 Workshop Manual Models 180 fo 220 SE 01411




Engine M 121 B IV for Model 180 a
(Type Designation 121,923}

The pictures of the engine madel 1800 show the earlier design, On later models the side wails of the cylinder
crankcase, for example, have na cylinder cover. Far further modifications see Job No. 014,

The engine far madel 180 b carries the designatian M 121 B1V-b [type designotion 121.923).The engine for type 180¢
corries the designation M 121 B VI (iype designation 121.927). Both angines have exacily the same auiside appea-
rance as the more recent engine for model 180 a.

Carburetor Side
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Engine M 121 B Il for Model 190 5L
{Type Designatian 121.921}

As from further modified valve fiming with engine designation M 121 B IX and type designation 121,928

Carburetar Side

Change No. lc 7 August 1961 Workshop Manual Models 180 to 220 SE | 01-4/3




Engine M 180 Il for Models 220 a and 219
{Type designation 180.921)

Carbureior side '
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Engine M 180 il for Model 220 §
(Type designation 180.924)

Spork plug side

Carburetor side
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Engine M 127 1 for Model 220 SE

for cars with hydraulic automatic cluich

{Type designaiion 127.980)

Intake pipe side




A. Removal and Installation of Carburetor or Fuel Injection System including Venturi

Control Unit and Control Linkage

l. Removal and Installation of Carburetor on Models 180 a, 180 b, 220 a, 219, and 220§

For repair procedure see Job Nos. 07-0 and On Models 219 and 220 o the air intake
07-4. silencer is fostened to the brackets by
means of snap catches. The brackets need
not therefore be detached from ihe intake
pipe. On Model 2205 the intoke silencer
is fastened to the carburetors by means
of two pipe clips. In order to remave ihe
air intoke silencer, the two clomping
screws on the pipe clips must be loasened.

Removal:

1. Loosen the air vent line cap nut on the
cylinder head cover ond remove the air
intake silencer.

On Models 180 a and 180 b the air intake
silencer is screwed to the two brackets;
it is advisable to remove it together with

the brackets. To do this, unscrew the
fixing nuts for the brackets at the intake

pipe.

. Unscrew the fuel line and the vacuum line

to the distributor, holding the pipe union
at the carburetor stzady.

Fig. 01-4/1
Corburetor system for Model 2208

1 Front corburatar
2 Reor corburetar
3 Vent whe

4 Puif rod

5 Reloy lever

4 Push rod

7 Cantro} lever

8 Stop belt

9 Idis stop scrow

10 Aperture Emiting screw
Ha Boll socket

1ib Ball socket

12 Hexagan nut

13 Push rod

14 Angle fever

15 Spring-looded push rod
16 Throttle vaive lever

17 Return spring

18 Tension spring

19 idle odiusiment screw

20 Igle mixture adiustment
serew

21 Yocuum ling to
distributar

22 Fuel line

23 Coil spring

24 Rubber bushing

25 Adjusting nut

26 Spring steel wite
27 Angle lever

26 Clemping scree

29 Rubber bushing

30 Hexogan nut

3% Connecting red

32 Hexogon screw
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3. Deiach the carbureior linkage and the

return spring at the throttle valve lever.

On Model 220§ also detach the cannect-
ing rod (31) to the start mechonism of the
frant corburetor {Fig. 01-4/1).

If the engine is installed in the vehicle, the
choke coble must be disconnected on ol

Models {see Job MNo. 30-6).

. Unscrew the carburetor fixing nuts ond
remove the carburetor, taking care thot
the lock washers do not fall into the intake

pipe.

Remove the upper insuloting flange {on
carburetors with grey cost iron flange on
Models 219 ond 220 o remove the gosket),
remove the screening plate and the lower
insulating flange from the infoke pipe.

in the case of the carburetor for Mcdel
2205 of Stoge 1, the upper insulofing
flange is provided with an oir jet (1), which
should be taken out after the flange has
ben removed {Fig. 01-4/2).

Installation:

5. Before the carburetor is installed, the in-

sulating flonges, the screening plate, the
attaching flonge at the carburetor, and
the intoke pipe must be checked for plane
surfaces. Damoged insulating flanges must
be replaced. Smoll rough spois on the
attoching flonge of the carburetor ond on
the intoke pipe can be removed on a
surfoce plate by means of abrosive cloth.

The flange surfaces must be absolutely
smooth, even and clean in order to ensure
that the corburetor connections ore leak-
proof and thot the engine cannot fake. in
any excess air. Leaky carburetor flanges
are responsible for uneven engine per-
formonce. Furthermore, they moke it im-
possible fo regulote the idle speed prop-
erly.

This is porticularly important on cars of
Model 220 a which hove o carburetor with
a die-cast flonge.

01-4/8

On later cars this carburetor was fitted
with a grey cast iran flange, which en-
syres better dimensional stability. The same
carburetor was installed also on Madel
219.

Note: When the grey cost iron flange was

installed, it was necessory ta dispense
with the upper insulating flange so os not
to change the installotian height of the
corburetor. By way of compensation, a
standard paper gasket, Part No. 180071
0080, is installed an these carburetors
between the carbureior flonge and the
screening plate {Fig. 01-4/3).

. install the lower insulating flange, and in

the case of Models 2200 and 219, the
gasket on the intake pipe (Fig. 01-4/3).

On Model 2205 insert the air jet {1} in
the first Stage bore of the upper insulot-
ing flange (2) {Fig. 01-4/2).

Fig. 01-4/2

1 Ajr jet
2 Upper insulating flange

On Models 219 und 220 @ mount the insu-
lating flonge and the gasket with sealing
compound. Use only a thin coat of sealing
compound.

On all other carburetors the insulating
flanges are mounted without sealing com-
pound.

. Install the carburetor, put on the spring

washers, ond tighten the carburetor by
means of the hexagon nuts.

Tighten the nuts evenly in order to pre-
vent distortion of the carburetor flange.

On Models 220a and 219 the spacer
sleeves (5) must be installed in the bores
of the carburetor flange from the ihrottle
valve port {7} before the fixing nuts are
screwed on (Fig. 01-4/3).




The purpose of the spacer sleeves is to
ensure that the tightening torque is frans-
ferred not to the carburetor flange (7),
but to the grey cast iran flange (9). For
this reason the spacer sleeves must project
beyond the carburetor flange by the
distance "a” == appr. 0.2 mm {Fig. 01-4/3).

F—F6
- 7

a8

= g

e N i e
13

Fig. 01-4/3

a = gpps 0,2 mm

B Goskat

% Grey cast-iron flange
10 Gasket

11 Screening piote

12 insuialing flange

13 Intoke pipe

1 Cylinder heod screw
2 Spring washer

3 Hexagon nut

4 lock washer

5 Space sleeve

¢ Flaat chamber

7 Thratte volve part

8. Screw on the fuel line and the vacuum

line to the distributor, holding the pipe
vnion at the carburetor steady.

10

11

. Attach the carburetor linkage and the

return spring to the throttle valve lever.

On Mode} 220S also attach the conneci-
ing rod {3} to the stort mechanism of the
front carburetor (Fig. 01-4/1).

When the engine is instailed in the vehicle,
connect up the choke cable {see Job No.
30-6).

Attach the air intoke silencer and attach
the air vent line from the cylinder head
cover to the air intake silencer. In order
to attach the air intake silencer on Mod-
els 180a and 7180b, screw the two
brackets ta the intoke pipe, and on Mod-
els 219 and 220 q, close the snap catches
at the brackets, and an Maodel 220 S screw
down the two clamping screws on the

pipe clips.
Check the adjustment of the carburetor

linkage and adjust the idle {see Job No.
01-3, Section K).
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il. Removal and Instoilation of Carburetor on Model 190 SL

For repair procedure see Job Nos. 07-0 and
07-4.

Removal:

Note: It is advisable to remove the carburetor
only together with the intake pipes, since
otherwise the upper spring washers (2) may
drap info the intake pipe and cause dam-
age when the carburetor is removed or
installed {see Fig. 01-4/4},

1. Loosen the clamping screw (1) for the
sleeve of the choke conirol on the air
suction tube and the clamping screws (2}
for the choke control on the choke valve
levers of the two carburetors and pull out
the cable [Fig. 01-4/5). Also loosen the
clamping screw (4) for the hot-start cabie
and pull out the cable. Then detach the

Fig. 01-4/5

Die-cast carburetor

1 Clomping screw for choke controf sieeve

2 Clomping serew for choke control an bath
carburetars

3 Relurn spring for occelerator linkoge

4 Clomping screw for hot-stort coble

5 Control vaive tube for ATE Pawer Brake

4 Reor intoke pipe

7 Front intoke pipe

8 Connecting rod

9 Fuel overflow line
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return spring (3) for the accelerator linkage
and the connecting rod (B) at the carbu-
retor control shaft lever.

. Unscrew the strut (4) supporting the car-

buretor system at the air suction tube {Fig.
01-4/6) and unscrew the hexagon nuts
from the air suckion tube.

. Open the snap catches (5) on the air filter,

detach the rubber hose (4) from the vent
tube of the cylinder head cover, and re-
move the upper part of the filter (3)
together with the air hase {2} and the air
suction tube (1) (Fig. 01-4/7). Pay attention
to the gaskets between air suction tube
and carburetor.

Fig. 01-4/6

Sand-cast carburetor

1 Fuel overfiow line

2 Suction [ine

3 Leok-off pipe

4 Strut for supporling oir suction tube
5 Return pipe lo water pump

Fig. 01-4/7

Die-cast carburetor

1 Ajr suction tube 4 Rubber hose
2 Air hose 5 Snop cotches
3 Upper part of filter




4, Disconnect the fuel line (4} ot the two

corburetors, holding the pipe union steady
(Fig. 01-4/8). Then detach the hase be-
tween the fuel overflow line {3} and the
front pipe union (on the brocket of the
right radiatar support).

Noie: The fuel overflow line need not he

detoched from the carburetor and suction
system.

Fig. 01-4/8

Die-cast carburetor

5 Cooling woter drain unicn
with cooling waoler
thermostat

4 Chain tightener

7 Air vent line

1 Water relurn pips
2 Leak-off pipe

3 Fuel ovarflow line
4 Fuel line

. Unscrew the cap nui at the Tee-piece of
the ieak-off pipe (3) (Fig. 01-4/6). it is not
necessary to detoch the lower part of
the leak-off pipe from the strut supporting
the carburetor or the upper port from the
corburetors.

. If the cor is provided with an ATE Power
Brake, disconnect the vacuum line at the
threoded union {5) of the rear intake pipe
(Fig. 01-4/5).

. 1If the engine is instolled in the vehicle,
drain off part of the cooling water, col-
lecting the water if additives are present.

. Detach the water hose from the radiotor
to the cooling water thermostat (5} and the
cooling water return line (1) at the con-

10.

11.

nections of the front and reor intake pipes
{Fig. 01-4/8). Unscrew the hexogon nuis on
the intake pipes, the exhaust manifold, and
the cooling woter droin union. Then re-
move the carburetors together with the
intoke pipes and the cooling water droin
union fogeiher with the cooling water
thermostat.

Detach the fuel overflow line (9} from the
two carburetors and the fixing clip .an the
bearing bracket for the hot-start mecha-
nism {Fig. 01-4/5). Then detoch the con-
necting hose from the cooling water drain
union to the front intoke pipe and remove
the fuel overflow line together with the
fuel water drain union and the cooling
water thermostot.

Disconnect the leak-off pipe {3) at the two
carburetors {Fig. 01-4/6).

Detach the return spring for the hot-start
mechanism. Unscrew the hexagon screws
ond nuls fastening the carburetors to the
intake pipe. Remove the rear corburefor
tagether with the hot-start mechanism and
the front carburefor together with the con-
trol shaft bearing.

Installation:

12.

13.

Before installing the front corburetor,
check whether the throttle valve of Stoge
1 is obsolutely horizontol under full lood.
If this should not be the cose, correct the
position of the throttle valve at the fuil-
load stop as for as necessary.

Check the rubber flanges (3) and the rub-
ber woshers (5) between carburetor and
intake pipe io see if they are fii for re-use

ond, if necessory, replace them (Fig. Q1-
4/9).

Note:Sincethe rubber fianges may be squeezed

outward when they are compressed, the
flanges used on farmer cars with o
bore of 46 mm may project too for into
the intake pipe and may cause the throtile
valve and vacuum valve to jam. For this
reoson the bore in the rubber flange was
enlarged to 49 mm. For this reason only
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i4.

rubber flanges with the larger bore should
be installed.

Attach the carburetors to the intake pipes
and evenly tighten the hexagon screws.

Do not forget the spring washers (2) be-
tween carburetor flange and rubber flange
{Fig. 01-4/9).

2

T

1

— by Ly s N

"lﬂ |
AN

}—;.,_,
Z5)
Y @

' 7
@ ;

Fig. 01-4/9

1 Sleeve {cast integral) 4 Sleeve
2 Spring woshar 5 Rubber washer
3 Rubber flange & Washer

Note: If the suction fubes have been disas-

15.

sembled, they must be reassembled again
before the carburetors are installed and
must be fitted to the cylinder head in
order fo ensure that the distance between
them is correct; only then should the
coupling nuts {5) of the compensating line
(3) and the hose straps (14} of the con-
necting hose {12) be tightened (see Fig.
01-4/18).

When installing the carburetors, it is ad-
visable first to attach the rear carburetor
together with the hot-start mechanism and
then the front carburetor fogether with the
conirol shafi bearing.

Furthermore, the carhurefors should be
atached 1o the intake pipes before these
are mounied in order to ensure that the
spring woshers {2} have rot dropped into
the intoke pipe, since otherwise engine
domage moy occur (Fig. 01-4/9).

Aftach the leak-off pipe (3) to the two
carburetors (see Fig. 01-4/6).

Attach the fuel overflow line to the two
carburetors and the fixing clip to the bear-
ing bracket of the hot-start mechanism

01-4112

16.

7.

18,

19.

20.

21.

22.

{see Fig. 01-4/5). Aitach the connecting
hose from the caoling water drain union
to the first intake pipe.

Check the gaskets of the infake pipes and
of the cooling water drain union and, if
necessary, replace them.

Install the carburetors on the cylinder heod
together with intake pipes ond cooling
water drain union and fighten evenly.

Attach the water hose from the radiator
to the cooling water thermostat {3} and the
water refurn pipe (1) (see Fig. 01-4/8) to
the various unions below the front and
rear intake pipes. Top up the cooling
water.

If the car is provided with an ATE Power
Brake, attach the vacuum line to the thread-
ed union (5) of the rear intake pipe (see
Fig. 01-4/5).

Screw the cap nut of the lower feok-oft
pipe {3) to the Tee-piece (see Fig. 01-4/6).
Attach the fuel line {4} to the two carbu-
retors, holding the connecting union stead-
y (see Fig. 01-4/8}.

Atfach the hose fo the front pipe length
of the fuel overflow line (3), making sure
ihat the fuel overflow line is not bent when
the hose is being installed.

Adjust the carburetor linkage (see Job
No. 01-3, Section K)}.

Check the gaskets of the air suction tube
and, if necessary, replace them. Place the
air suction tube (1) on the carburetors and
the upper part of the filter (3) together
with air hose (2) on the air filter and close
the snap catches (5} {see Fig. 01-4/7}.

Screw on the air suction tube. Then attach
the rubber hose {4} to the vent fube of the
cylinder head cover (see Fig. 01-4/7). At
tach the return spring (3) for the accelera-
tor linkage (see Fig. 01-4/5).

Screw the sirut supporting fhe carburetors
to the air suction tube {Fig. 01-4/10).




Fig. 01-4/10

1 Strut for supparting nir suction tube
2 Spocer tube

3 Holder ot nir sustion tube

4 Pipe clip

3 Cup washer

4 Rubber wosher

7 Sleave

8 Holder ot crankzose

% Pipe ctip for fual lank-off line

Mote: The air suction tube upper ottochment

23.

shown in the obave picture 01-4/10 is the
first version. In the secand version the strut
is screwed directly to o fixing eye cost
integral with the suction tube. In this ver-
sian the holder {3), the spacer tube (2}, and
the pipe clip {4) for the leak-off pipe are
no longer required.

Insert the choke cable ond attach the
clamping screw (1) far the sleeve of the

24.

25,

chake cable and the clamping screws (2)
for the choke cable ta the choke valve
levers of the two carburetars (see Fig.

01-4/5).

When doing this, check whether the choke
valves are closed when the starter buiton
is pulled out and whether, when the stor-
ter button is pushed in, the two valves ore
horizontal and the levers rest agoinst the
lower stop.

insert the hot-start cable ond lock ihe
sleeve by means aof the clomping screw (4)
(see Fig.01-4/5). Atiach the return spring.
Then press the angles of the hot-start
mechanism ogoinst the counterweights until
the distance is no more thon appr. 2 mm.
in this position tighten the clamping screw
for the coble.

Check the hot-start cable far eagse of
mavement, depressing the accelerator os
far os it will go. When the cable is re-
leased, the hot-start cable must return
properly to its initial pasition. In the re-
leased position the angle levers must not
rest against the weights of Stoge 2.

Check the adjustment of the carburetar
linkage and adjust the idle (see lab No.
01-3, Sectian K).

01-4/13



Subsequent installation of die-cast carburetors

in Model 190 SL, up to Engine End No. 5500708, sand-cast carburetors were installed, and as
from Engine End No. 5500709 die-cost carburetors are installed.

If sand-cast carburetors are subsequently replaced by die-cast carburetors, take care to ensure
that also the pipe (Part No. 121 070 09 35) of the fuel overflow line at the front part of the air
scoop bracket is replaced. In the cose of sand-cast carburetors, the pipe has a cross-section of
é % 0.75 mm, whereas on die-cast carburetors the cross-section is 10 X 1.0 mm. The larger cross-
section of the fuel overflow line on die-cast carburetors is necessary, since in oddition to the fuel also
the total compensating oir passes to the carburetors through this line. Therefore the pipe with
the smaller cross-section must on no account be used for die-cast carburetors, since otherwise
carburetar trouble is bound to oceur.

When installing a new or a replacement engine, which are supplied only with die-cast corburetors,
in a vehicle which was equipped with sand-cast carburetars, the pipe with the larger cross-section
(Part No. 121 070 09 35) must olsa be used. When installing this, take care to ensure that the fuel
overflow line and the pipe are screwed on in the correct position and without forcing, since other-
wise speed build-up will be uneven {see Fig. 01-3/15 and No. 3 in Fig. 01-4/8).

The following parts are required when die-cast carburetars are subsequently installed:

Designation Part No. Number per car
required
Front carburetor Q00 071 61 01 1
Rear carburetar 000 071 62 01 1
Bearing bracket for hot-stari cable 121 070 02 40 1
Fuel line 121 07001 32 1
Fuel overfiow line 121 070 08 35 1
Fixing clip at bearing bracket
for hat-start cable ! 121 995 00 01 1
Hexagon socket screw M5 X 10DINTFI2-BG 2
Washer 5.3 DIN 433 1
Lack washer B5 DIN 127 2
Hexogon nut M5 DiN 934-5 5 2
Fixing clip
at cooling woter thermostat 121 99503 35 2
Pipe to overflow line 12107009 35 1
Fillister head screw for pipe AM 4 > 12DIN 7985-4 S 2
Lock washer B4 DIN127 2
Hexagon nut M4 DIN934-55 2
Fuel hose B8 X 12 X 40 DIN 73379 2
Hose clip S12/9N228a 4
Fuel hose A9 X 14 X 70 DIN 73379 1
Air suction tube 121 09004 29 1
Sealing flange 121094 0179 4
Sealing ring for fuel ieak-off pipe A 6 > 10 DIN 7603 Fiber 4
Cheese-heod screw M6 1BDIN912-8G 2




Change: Additional instructions on injection components.

lli. Removal and Installation of Fuel Injection System, including Venturi Control Unit and
Conirol Linkage on Model 220 SE

aj Injection Pump

Removal:

1.

Remove air filter. For this purpose loosen
vent line to cylinder head, supplementary
air line {2), the connection to the venturi
control unit and the fixing screw on suppor-
ting rod (19) {Fig. 01-4/11 q).

Then remove air filter upward, because the
inlet air thermostat {13) projects into the air
filter.

. Drain part of the cooling water. Unscrew

cooling water lines (3} and (14}, as well as
the supplementary air line (4}, the oil line (6)

Note: On the first version of the drive lug

dimensian @ = 1.5 mm, on the second
version = 2.7 mm (Fig. 01-4/11 b}. Drive
lugs of the 1% version should no longer be
installed.

4.

5.

and the fuel lines on the injection pump.
Also laosen cable for cold start magnet.

Detach push rod on adjustment lever (14),
ond unscrew guide tube with bracket {18}
for oil dipstick.

Then unscrew the three fixing nuts and pull
injection pump out foward the rear.

if an injection pump is replaced pull off
drive lug on camshaft and attach to new
pump, because spare pumps are delivered
without drive lugs.

Loosening of nut on camshaft requires a
hold on drive lug using serroted wrench
621 589 00 08. The drive lug is pulled off
with puller 421 589 00 33.

Fig. 01-4/11¢a

ZEA injection Pump

1 Yacuwm line fo distribvior

2 line for cold-stort suppiementory oir
3 Cooling water line

4 Line for cold-stort supplementory air
5 Domper unit

& Qil lipe for oil Jack

7 Stop bolt for cooling water thermastat
8 Cooling woter tharmostot

9 Stop screw for inle! oir tharmaosfo?
10 Air filter for governor housing
11 idie air throttle

12 Venturi control unit

13 inlet air thermostor

14 Cooling woter line
15 Cold-stast mognet

16 Adiustment lever

17 Cantrol lever with beoring block
18 Guide tube for oif dipstick
19 Supporting rod for oir fiter

To obtain a good grip for the puller, two
adioining cylinder screws which hold the
flange on the injection pump have to be
screwed out {refer to Fig. 01-4/11 ¢). Affer
the drive lug has been pulled, don't forget
to screw the two screws down again.

Chonge No. 1¢ 7 Avgust 1951 Workshop Manual Models 180 to 220 SE
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Fig. 01-4/11 b

Z-1136

Installation:

6. The injection pump for Mode! 220 SE is not

sef to an end of 0% after TDC in the deli-
very stroke as for the other gasoline injec-
tion engines, it should be set as follows:

Pay special ahtention to the check valve for
the oil lock. The hollow screw should be
tightened well, becuuse otherwise oil may
be lost.

. Attach push rod on injection pump lever

and check adjustment of control linkage
{refer to Workshop Manual Passenger Car
Models starting August 1959, Job No. 00-14).

. Instalf air filter, fosten and connect all lines.
When installing air filter, make sure that
the rubber grommet is accurately seated in
filter bottom and is not pushed into filter
housing.

Prior to installing the injection pump the
piston of No. 1 cylinder is set to TDC {inter-
section dead center or ignition dead center)
and the camshoft of the injection pump is
rotated in such a manner that the marking
line on the camshaft is aligned with the
mark on the flange of the injection pump
(Fig. 01-4/11 ¢).

This is the position in which the injection
pump is instalied. Installation according to
instructions will then provide a delivery end
of 120° before TDC for the Na. 1 cylinder.
An extra delivery end checkup by means of
container and overflow pipe is not required
for injection pump for Model 220 SE. This
is why the fastening flange of the pump has
no siotted holes for correcting the pump
position.

# _f}tllrlga ‘

R-&083

7. Connect all lines and check whether cap
nuts have been tightened well.

Fig. 01-4/11 ¢

b} Injection Valves and Fuel Distributor Fittings

The uniform distribution of the fuel to the individual cylinders does not only depend on uniform
ejection pressure and flow volume of injection valves, but also from the condition of the pertinent
fuel distributor fittings.

Fuel distributor fittings and injection volves are selected during production in such a manner that
the injected quantity of the three injection valves which belong to one distributor fitting is of uni-

form size. The correlated ports are marked with letters and are supplied as a complete distribution
group {Fig. 01-4/12 q).

01-4/16



Cylinder 1 2 3 4 5 6

In]. valves E] E}]

front rear

distribution group

N - - T
Distributor fittings % * | i - '.] "
it 2091
Fig. 01-4/12 a

In addition the front distribution group {fuel distributor fitting and injection valves for cylinders 1-3)
is marked during production with a red dot (Fig. 01-4/12 q).

This mark shouid be heeded during assembly because otherwise nonuniform fuel distribution to the
individua! cylinders and a correspondingly bad-running engine might resuli.

When the injection valves and the distributor fittings are disassembled their sequence should be
marked, or the two distributing groups should be placed in separate containers to prevent confusion.

Check Injection Valves and Fuel Distributor Fittings

The injection valves should be checked by means of a commercial tester and a pressure gauge
with @ measuring range of 0-25 kgfcm? and with test oil (OL é1 v 1) to the specified ejection
pressure, proper shape of jet and for leaks.

Prior to the test check whether the tester and the test oil are absolutely clean. The same applies
to the filter of the tester, which should be cleaned, if required. The pressure gauge is disconnecied
by closing the shutoff valve on the tester. Then the tester is first actuated severa! times without
injection valve, to flush any remaining contominations oui of the apparatus. Then the unit with the
injection vaive is actuated several times quickly and energetically, to farce out any remaining air,

1. Jet Shape - Visual Control of Injection Valves

The observation of the jet shape is effected by pushing the pump lever down quickly several
times {2-3 strokes per sec.) with the pressure gauge disengaged. The jet should be unifarmly
well atomized and shauld have the shape of a cone-shaped shelt.

If the jet drips, and is tao wide, with foo many strands and not completely compact, the injec-
tion valve is not in order.

If ofter another clearing of the injection valve the test canditions are not met, the injection
valve or the complete distribution group, af which the objected injection valve is a part, should
be replaced.
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2. Check Ejection or Opening Prassure of Injection Valves

Push hand pump lever of switched-on pressure gauge slowly (1 stroke per sec.) down and read
ejection pressure on pressure gauge when valve opens or ejection begins.

Caution: With pressure gauge switched-on increase pressure only slowly and above all blow
off only slowly, because the pressure gauge might otherwise be damaged.

The opening or ajection pressure of the injaction valves should be 13.0 to 15.5 atii. The diffe-
renca of the ejection pressura within three injection volves {distribution group) belonging to one
fuel distributor fitting should not be more than 0.5 atm. to guarantee uniform distribution of the
fuel to the individual cylinders.

If there is a larger difference than 0.5 atm. the injection valve or the complete distribution group
to which the objected to injection valve belongs should be replaced.

3. Check Injection Valves for Leaks

Push hand pump lever of switched-on pressure gauge slowly down to the point where the indi-
cator stops on the pressure gauge 3 atm. below the previous measured ejection pressure. The
injection volve is leakproof if no drop comes out of mouth of injection valve.

If an injection valve leoks the complete distribution group to which the objected to injection
valve belongs should be replaced.

4. Measuring for Uniform Distribution of the Fuel of the Distributor Groups

Measuring the delivered quantity of fuel a distribution group for uniform distribution of the
fuel may be done on a Bosch pump test stand or as follows:

The distribution group consisting of a distributor fitting and three injection vaives about to be
checked are connected to a two-plunger pump, exactly as in the vehicle. Only perfectly ejecting
injection valves, in which the ejection pressure differs no more than 0.5 afm. from each other,
should be used. A measuring glass is set under each injection valve.

The difference (max spread) of the fuel quantity delivered by the injection volves moy not be
more than 2.5 cc/1000 strokes at idling speed (350 rpm of the injection pump)}, and at full load
{1000 rpm of the injection pump} no more than 3.0 cc/1000 strokes.

The cold-start quantity per injection volve at 40 rpm of the injection pump in a_220 SE should
be mean 11 to 13 cc/100 strokes, but definitely not less than 8 cc/100 strokes (with. OL 61 v SN
If there are larger differences between idling and full load, or if the fuel quantifyisHor reoched
during o cold start, as stated above, the complete disiribution group should be replaced.

Fig. 01-4/12 b

injection Valve

1 Fifter

2 Connecling socke!
3 Sheet metal cop

4 Valve insert
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If a distribution group requires replacement, the rejected distribution group can now be comple-
tely replaced under part No. 000078 01 95/80 (Bosch designation EPVT T P 12 Z injection valves
with screen filter) or under part No, 000 078 00 95/80 (Bosch designation EPYT 1 P 11 Z injection
valves with rod-type filter) (Fig. 01-4/12 ), that is, upen returning of o disassembled, complete,
correlated distribution group you will receive an overhauled distribution group, in which the 3
injection valves {Fig. 01-4/12 b} have been given new valve inserts (4), the injection valve pipes
hove been provided with connecting sockets (2}, ond the respective fuel distributor fitting has been
cleaned, and the reconditioned distribution group hos been tested for uniform distribution of the
fuel. :

If no replacement distribution group is availoble, any Bosch service will replace the vaive inserts
(4} of the rejected distribution group or the injection volves {Fig. 01-4/12b), while using the
disassembled injection valve pipes and connecting sockets agoin, and will then re-install the
assembly with the respective fuel distributor fitting.

Prior to installing a new distribution group or new iniection valves with new valve inserts, the
injection valves should be well flushed on a tester (for measuring the ejectian pressure), to prevent
any sticking of the injection valve needle as the result of resinificatian after extended storoge.

Prior to installing the holders for the injection valves check whether the surface of the holder (10)
and the surfoce on the intoke pipe ore undamaged. These surfaces must be perfectly level,
because otherwise leaks may occur. Be sure to replace the seal between the holder {10} and the
intoke pipe and to use Teroson sealing compound for installation. When mounting the flange (9},
which holds the injection valves in the holder {10}, the hexagon nut which holdes the flange (9} and
the holder (10) may not be tightened more than 1.5 mkg {Fig. 01-4/12 ¢).

J——————

The cap nuts {6) shauld be tightened with about 2.5 mkg.

R

Following installation, the holiders (10} of the injection valves should suitably be checked for seal
tightness by spraying with gasoiine while the engine is running.

Fig. 01-4/12 ¢

1 Pressure pipe
cannectian

2 tock

3 Fuel disiributor fitting

4 Pressure pipe
connectian

5 !njection pipe

& Cap nut

7 Support for front
distributar filting

8 Support far reor
distribulor filting

? Flange

10 Holder for injection
volves

Note: Whenever injection valves made by Bosch are tested or reconditioned, the respective, local
Bosch ogencies should be consulted, whenever possible.
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Fuel Distributor Fittings

Each of the two fuel distributor fittings {3} is
screwed to the support (7) or {8} (Fig. 01-4/12¢)
by means of two hexagon bolts and one nut
and one lock washer each. The supports {7} in
turn are aftached to the intake pipe together
with the hoiders (10), with the higher support
mounted in front and the lower ot the rear.

Injection Valves with Holder

After disconnection injection pipes (4) and
unscrewing flonge (7), the injection valve moy
be removed from the holder (8) (Fig.01-4/124d).

The holders (8) themselves ore attached to the
intake pipe (Fig. 01-4/12d) by meons of two
hexagon socket screws {9} with lock washers
and washers {10} ond gasket (11).

Note: On the side of the holder (8}, to which

the support for the fuel distributor fitting
is attached does not require wosher {10).

01-4/18

Fig. 01-4/12d
1 Mut 2 Holder
2 Stud 9 Hewogan sacket serew
3 Washer 10 Washer ar suppart
4 Injaction pipe 11 Gaskat
5 Cap nut 12 Intake pipe
& Injection vaive 13 Locking cop on injeckion
7 Flange valve



¢) Venturi Conirol Unit

Removal:

1. Remove the air filter. To do this, unscrew
the vent line to the cylinder head, the
supplementary-ocir line (2), the connection
to the venturi control unit ond the fixing
screw ot the supporting rod (19) (see Fig.
01-4/11a). Then remove the oir filter up-
ward, since the inlet oir thermostat (13)
projects into the air filter.

2. Disconnect the vacuum line to the disiribu-
tor at the venturi control unit, detoch the
pull rod and the refurn spring at the throttle
valve lever and unscrew the contral unit.

Installation:

3. Attach the venturi control unit ond the
return spring holder to the intake pipe; do
not omit the sealing ring. Attach the vacu-
um line to the distributor ond attach the
pull rod and the return spring to the throttle
valve lever.

4. After instolling the venturi control unit,
check the adjustment of the control linkage
(See Workshop Manual Passenger Car
Madels, starting August 1959, Job No.
00-16}.

5. Place the air cleaner in position and attach
it. Connect up the supplementary-air line
ond the air vent line,

d) Control Levar with Bearing Blodk, and Control Linkage

Control Lever with Bearing Block

The control lever with beoring block is fastened
to the crankcase by means of two hexagon
sacket screws ond washers. Both parts, the
control lever and the beoring black must be
replaced as a unit, since the bore for hoiding
the control linkage in the idle paosition is
bared through both ports together.

The "Q" rings (2) and the needle bearings
(3) can be replaced individually (Fig. 01-4/13).

Before reassembly the needle bearings should
be well filled with grease,

Control Linkage

The ball sackets of the contral linkage must
not have any play. Worn ball sockets must
always be replaced. Before installing the
control linkage, the ball sockets should be
well filled with grease.

(&
|
i
&

Fig. 01-4/13
1 Cantrol fever 5 Pivat pin
1 70" ting 6 Washer

3 Needle baaring 7 Locking plate

4 Bearing bladk

After installing the control lever with bearing
block and the control linkage, check the ad-
justment of the control linkage {see Workshop
Manual Passenger Car Models starting August
1959, Job Na. 00-14).
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B. Removal and Installation of Intake Pipe and Exhaust Manifold

1. Models 180 a, 180 b, 220 q, 219, 2205 and 220 SE

Repair procedure see Job Na. 14-5.

Removal and Installation:

On Madels 180 a, 180 b, 220 a, 219, and 220 SE the intake pipe and the exhaust manifald can
only be removed together. If the intake pipe has ta be replaced, the carburetor must be re-
moved beforehand. In all other cases the intake pipe and the exhaust monifold can be removed
with the carburetor screwed to them. However, the air intake silencer with the supports must
always be removed. Removal and installation on these Models is essentially the same as on Model

190.

On Models 220 a and 219 the rear exhaust manifold half can be removed separately, and there
is no necessity to remove the intake pipe and the front exhaust manifold holf as well (Fig.
01-4/15). On Model 2205, however, the rear exhaust manifold half is screwed to the intake
pipe (Fig. 01-4/16).

On Model 220 SE, the intake pipe, the front and the rear exhoust manifold can be removed indi-
vidually.

Fig. 01-4/14

intake pipe and exhaust manifold on Models 180 a
and 180b

1 intoke pipo

2 Exhoust manifold

3 Gasket

4 Insvioting flange

5 Damper spring

4 Ladk wosher

7 Hexagan screw

B Tensian spring

9 Front notched collar pin

10 Heating spirai

11 Heater vaolve

12 Bushing for heoter vaive shaft
13 Heater valve shoft

14 Reor natched colfar pin

15 Boloncing weight far heater valva
16 Dowel pin

has a diameter of 32 mm, on Made! 180b of 34 mm.

@%7 1 &ﬂ&
E‘g i @@ 9% =1 e Note: On Model 180 a the suction canal in the intake pipe
1 2
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intoke pipe and exhoust manifoid on Modeis

1
2
o

3
A
5
&
7
8
g
10
1
12
1
14
15
14
17
18

Fig. 01-4115

2200 ond 219

Intake pipe

Exhaust manifaid, front port
Exhoust manifeld, rear port
Guosket

Insulating flonge

Dampor spring

tock washar

Hexagon sacks! screw
Tansion spring

Fran! notched callar pin
Haating spiral

Heater valve

Bushing for heater valve shaft
Heaoter vaiva shaft

Rear notched callar pin

Bolancing weight for haater valve

Dawel pin

Screening plate for infakse pipe

Washar
Lock washar
Haxagon screw:

Fig. 01-4116
Intake pipe and exhaust manifald on Madel 2205

1 Intoke pips

2 Exhoust manifeld, front part
70 Exhoust manifald, rear part
3 Gasket

4 insulating flanga
5 Hooting spiral

& Matched collar pin

7 Tensian spring

& Bushing for hectar voive shoft

9 Hooler valve in exhoust manifald, front port
10 Heater vaiva in exhoust manifaid, rear part
J1 Heater valve shaft

12 Balancing weight far heater valve

13 Bolaneing weight for hoater valve

14 Dowel pin

15 Domper spring

16 Fillister haod screw

17 Screening plate for intake pipe

18 Washer

19 Lock washer

20 Hexogan screw

Fig. 01-4/17

Intoke pipe and exhaust manifold
on Modei 220 SE

i Intoke pipe

2 Exhaust manifold, front paort
2a Exhavst monifald, raor port
3 Gaosket
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1. Modal 150 SL

Repoir procedure see Job No. 14-5.

On Model 190 5L the intoke pipes ond the exhoust monifold can be removed separotely.

a} Intake Pipes

Remoaval:

1.

Remove the carburetors and the inioke
pipes {see Job No. 01-4, Section A/, para
1-17).

. Unscrew the coupling nuts (5} end remave
the compensating line (3) fogether with the
clamp rings (4) (see Fig. 01-4/18).

Fig. 01-4/18
1 Intaka pips ? Sanling ring
2 Serew plug 10 Adopter
3 Compensating line 11 Serew piug
4 Clomp ring 12 Rubbar hose
5 Coupling nut 13 Hoso clamp
& Slotted piug 14 Hase strap
7 Sealing ring 24 Raturn iine

B Threaded union

3. Loosen the hose clamp (13} and remove

the rubber hose (12).

Installatian:

4. Check the gasket (3) far the intake pipes

and the exhaust manifold {see Fig. 01-4/19).
If the gasket is damaged, it must be re-
placed. To do this, remave the exhaust
manifold. Also check the gasket for the
cooling water drain unian.

01-4/22

5. Connect the two intake pipes by means of
the compensating line {3), but only tighten
the coupling nuts by hond, since the intake
pipes have first to be fitted o the cylinder
head in aorder to ensure that the distonce
between them is accurcte.

6. Press the water hose (12} anto the threoded
union {8).

7. Fit the intake pipes to the cylinder head
and tighten the hexagen nuts by hand.
Now tighten the coupling nuts {5) an the
two intake pipes evenly and attach the hose
clamps {13).

Note: The compensating line musi be leak-
proof, since atherwise the idle will become
irregulor.

The mixture is pre-heoted when the intake
pipes ore connected to the cooling water
circulation,

8. Unscrew the hexagon nuts for fastening
the intake pipes to the cylinder head again
and remove the inlake pipes.

9. Screw the intake pipes to the carburetors
and install the whole system {see Job Na.
01-4, Section A/ll, para 12-25).

b) Exhaust Manifold
Removai:

1. Serew out the two hexagon screws (5a) for
fastening the halder {10) to the suppart {8)
and unscrew the hexagan screws together
with nuts on the three-hole flange (11)
(Fig. 01-4/19). Then unscrew the exhaust
manifald and remave.



Change: Further modified valve control added.

Note: The exhaust oftachment shown is for
left-hand drive cars. For right-hand
drive cars the exhaust is freely suspen-

ded.

installation:

2. Test gasket (3) for intake pipes and exhaust
manifold. Damaged gaskets should be
replaced. For this purpose, remove intake

pipes (Fig. 01-4/19). Q@E%'] 2
9
3. Hold exhaust manifold to cylinder head .
. . Fig. 01-4/19
and tighten hexagon nuts. Tighten hexagon
nuts on screw of three-hole flange (11) and 3 magan nu! 7 Ve !
hexagon screw {5 a} which hold bracket {10} 3 Gasket 8 Support
4 Exhoust manifold % Hex nut
to support (8). Sa Hox scrow 10 Bracke!
5b Hex screw 11 Threahole flange

Sc Hex screw

C. Removal and Installation of Cylinder Head,

Valves, Camshaft, Chain Tensioner, Tension Sprocket Bearing and Rocker Arms

Repair procedures see Job No. 01-5 and 05-5.

Removal and installation aof cylinder head, valves, camshaft, chain tensioner, tension sprocker
bearing ond rocker arms for Models 180 q, 180 b, 190 SL, 220 q, 219, 220 S and 220 SE is substan-
tially similar to Model 190. Deviations are described in section | to ill.

Unless the cylinder head requires disassembly for reconditioning, the intake pipe with the carbure-
tor system and the exhaust manifold should suitably remain attached to the cylinder head during
removal and instaliotion. This applies particularly to Model 190 SL, because the loosening and
re-aftachment of these components in built-in condition is difficult.

I. Removal and Installation of Cylinder Head on Model 190 SL

Also refer to Section {1,

Removai: 2. Remove air hose from air intake silencer
to air suction tube, and vent tube from
1. Loosen choke cable on air suction tube and cylinder head cover to air intake silencer.

on choke valve levers, as well as the hot-
start cable on bearing block and angle 3. With built-in ATE power brake disconnect
lever. vacuum line at the threaded union of rear
intake pipe.
Note: With built-in idle cutout valve disconnect
cable on rear carburetor.
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hose to front pipe connection {Fig. 01-4/20).

8. With engine instailed drain part of the
cooling water, be careful of additives.
?. Loosen waier hose from raditor to cooling
water thermostat (5) and water return pipe
{1) on connecting hose to distributor pipe
(Fig. 01-4/20).
10. Unscrew air vent line {7) on water pump
and on cylinder head.
11. Unhook accelerator linkage and unscrew
exhaust pipe on exhaust manifold.
12. Remove distributor with distributor bearing
{refer to Job No. 01-4, Section F). If the
distributor bearing is the first version, that
is a bearing without fixing eye, there is no
Fig. 01-4/20 need for removal.
Die-Cast Carburetor .
W ) , o 13. Unscrew thermostat for cooling water
ater return pipe 5 Coating water drain upian .
2 Leak-af pipe with cool, water thermostat telethermometer from cylinder head and
3 Fuel overfow line 4 Chain tensioner . i
3 Fuel line 7 Al vent Tine take capillary tube from clamp on ignition
cable conduit.
- Detach fuel line* (4] on boi.h corburefprs 14, Unscrew water pipe bend for heating pipe
and on fuel feed pump while supperting . linder head
pipe union (Fig. 01--4/20). Then loosen vnion on cyfinder head.
clamp which hOIdf fuel line to cylinder 15. For further disassembly proceed as for
head and remove line.
Model 190.
. Then loosen strut (4) which supports the
carburetor system at fop of air suction tube Instaliation:
{refer to Fig. 01-4/6).
16. Following the installation of the cylinder
. Unscrew fuel leak-off pipe (3) on Tee-piece head, which is done vice-versa, set ignition
{refer to Fig. 01-4/6). (refer to Job No. 01-3, Section E}.
. Pull fuel overflow line (3) out of connecting 17. Warm up engine and tighten cylinder

head screws (refer to Section I, (Para i).

Note: On model 190 SL with the new, further modified valve controls {Fig. 01-4/20 a) the valve
stem seal and the removal of the rocker arms differ as desribed below. Rocker arms for
inlet and outlet valves are of similar design.
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Fig. 01-4/20 a

New, further modified voive

B
SRS N NP controls types 180 c ond 190 5L
n — - RN 5 RN q
4 ! PN P 1 Balt pin socke!
! & [~ 2 0 2 Annulor spring
3 16 i jid e W 3 Bait pin top
\Q\ ) 4 Rocker arm
W n 5 Tensfon spring
2 - | % & Comshalft
& | e 7 Thrust plate
1 — N f 8 Volve cone section
i o e % Voive plote with sealing ring hoider
[&) 10 Quter voive spring
Y T by 12 1% inner valve spring
Rl \\\\\\ 3 \\\\\\ 12 Thrust Fluie
; \ oy 13 Snap ring
N \\\ 1 . N NSS ) T e
7 { \ 15 Volve
| | 14 16 Sealing ring
Il
' 5 15
NN = N
\ ]
P
AN
- 1148

Fig. 01—4/20 b

1 Bail pin top

2 Tension spring

3 Recker arm

4 Disossembly ond ossembly toal 111358901 41

Disassembly of Rocker Arm:

1. Push tension spring (2) out of notch af top
of rocker arm {3} and slide spring over ball

4. Apply disassembly and

7.

socket of rocker arm outwards {refer to

Fig. 01—4/20 b).

. Apply disassembly and assembly tool (4)

111 589 01 61 to camshaft and valve spring
plate and force valve downward to relieve

rocker arm (3) {Fig. 01-4/20 b}.

Lift rocker arm (3) from ball pin top (1} and
remove (Fig. 01-4/20 b).

Note: Prior to installotion check slide surfaces

and ball socket of rocker arm. Damoged
rocker orms should be replaced.

installation of Rocker Arms:

assembly tool
111 58901 61 to camshaft and to valve
spring piate and press volve downward o
the point where the rocker arm with its ball
socket can be inserted into the ball pin top.

Insert racker arm.

. Push tension spring ocross ball socket of

rocker arm toward the front until it snaps
into the notch of the rocker arm,

Check or adjust vaive clearance (refer to
Job No, 00-3).

[ Change No. 1c / August 1981  Waorkshop Manvel Madels 180 lo 220 SE
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Valve Stem Sealing

A sealing ring halder (3) in the shape of a bell enveloping the valve guide is soldered fo the
valve spring plate {5) af the exhaust valve (8). The rubber sealing ring {4} is inserted into sealing
ring holder from below {Fig. 01-4/20d).

Volve stem sealing at inlet valve (8) is effected by a sealing ring holder {3} by means of a Silicon
sealing ring (4). The sealing ring holder is pushed over the valve guide and held in place by the
inner valve spring {10} {Fig. 01—4/20 c).

7 OS] 6

N
et

Al L

Fig. 01-4/20¢ Fig. 01—4/20d
Inlet Valve Exhaust Valve
1 Lack washer 4 Volve cone section 1 Lock washer é Yalve cone sectian
2 Washer for volve spring 7 Thrust plate 2 Thrust ring 7 Thrust plate
3 Sealing ring halder § injet vaive 3 Secling ring holder B Exhaust valve
4 Silican sealing ring g Quter vaive spring 4 Sealing ring 7 Outer volve spring
5 Valve spring plate 1@ inner valve spring 5 Valve spring piafe’ 10 Inner valve spring

During assembly the following points should be observed

a} Valves should have no burr at the groove for the volve cone sections to eliminate ony possibility
of damoge when the seoling rings are oftached.

b) Don't forget washer (2) or thrust ring {2} for spring support (Fig. 01-4/20 c and 01-4/20 d).

c) The sealing ring holder (3) at the inlet valve (8) should slide easily over valve guide, but without
play (Fig. 01-4/20 c).
d) The sealing ring holder at the exhoust volve should not cover the valve guide more than 2.5

to 3 mm when the vaive is closed.

e) Valve cone section should beor only at top and bottom of stem next to the groove, but not
on bottom of groove.

f) The gop between the two valve cone sections should be of similar size on both sides when
ossembled.

g) During ossembly be sure that sealing ring holder (3) does nof touch vaive spring (10)
(Fig. 01-4/20 d).

Il. Removal and Installation of Cylinder Head of Model 220 SE

Also refer to Section 111

Removal: unit and fixing screw on supporting rod {19)

1. Remove air filter. For this purpose loosen {refer to Fig. 01-4/11 a). Then remove air
vent line to cylinder head, supplementary filter in upward direction, since the inlet air
air line (2), connection to venturi control thermostat (13) projects into the oir filter,
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reverse af the removal procedure. After
instollation attach all pipes and lines.

. Disconnect the vacuum iine to the distrib- 7. Attach the venturi confrol unit and the
utor at the venturi control unit, detoch return spring holder o the intake pipe;
the pull rad and the return spring at the do not omit the sealing ring {O-ring).
throttle valve lever and unscrew the ven- Attach the vacuum line to the distributor
turi control unit. and attach the pull rod and the return

spring to the throttle valve lever.

. If the engine is installed in the car, drain
off part of the cooling water and collect 8. Check the odjustment of the control linkage
additives if present. {see Warkshap Manual Passenger Car

Models starting August 1959, Job No.

. Remove the supplementary-air line, the 00-16).
injection pipes fram the injection pump — .
to the fuel distributor fittings, and the 9. ir{rtc;,“ the G;Lflite.r, fuT;_en lf,hc:nd‘con‘nec’r
coaling water lines for the cooling water all lines. When installing the air filter,
thermostat take core to ensure that the rubber grom-

met is properly seated in the filter bottom
and is nat pushed info the filier hausing.

. Further removal procedures are the same
as for Model 190. 10. Top up the cooling water.

. 11. Set the ignition (see Job No. 01-3, Sec-
instollation: tion E)
é. Instaliation of the cylinder head is the 12. Warm up the engine and retighten the

cylinder head screws (see Section i,
para i).

lli. Procedure Differences for the Individual Models Concerning Removal and Installation
of Cylinder Head, Valves, Camshaft, Chain Tensioner, Tension Sprocket, and Rocker Arms

a) Cylinder Head
1. Compression Ratio

When the cylinder head is replaced, pay
alention 1o the stamped or casi-in com-
pression rotio.

in arder to exclude confusion between the
cylinder heads for the different compression
ratios, the compression ratio of the engine
has been cast into the left side of the
cylinder head obove the threoded union
for the water pipe cannection (Fig. 01-4/21).

Fig. 01-4/21

. . Compression rotio on cylinder head
On previous cars the compression ratio

was stamped info the left rear part of the
machined surface (Fig. 01-4/21).

Cast-in on recent Previously stamped

cars

On Model 190 SL the compression ratio was
also increased from e = 85:11ae=8.8:1.
When cylinder heads are replaced on Mad-
els 2204, 219, and 2208, repiacement
cylinder heads are anly supplied for a

in order fo increase engine performance
and torque, the caompression rafio was
increased on Models 219 and 220S from
e=76:1t0e=87:1.
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compression ratio £ =8.7:1, even if the
engine was originaily supplied with a cylin-
der head for a compression ratio €=
7.6 :1. We recommend, however, that when
the higher compression cylinder head is
installed, particularly in cars which are nor-
mally driven at high speeds, that the
exhaust valves are replaced by sodium-
filled exhaust valves as installed origi-
nally on Model 220S ond installed as a
standard part an Model 219 with a com-
pressian ratio e = 87 : 1.

in the same way replacement cylinder
heads for Model 180 a are only supplied
with a compression ratic e =7.0:1 and
for Madel 190 SL with a compression ratio
e==88:1.

If pinking occurs during acceleration in the
lawer speed range when lower actane-
number fuel is used in the case of Model
180 a with a compression ratio € = 7.0:1,
distributor VJU R 4 BR 28 should be install-
ed. This distributar has a retarded centri-
fugal governor advonce. When disiributor
VJU R 4 BR 28 is being installed, the igni-
tion should at the same time be retarded to
4° BTDC, since otherwise ignitian would
be too early in the upper speed range. For
countries using fuel of a lower actane rat-
ing, Madels 220, 219, and 2205 have
occasianally been supplied with a com-
pression ratio of e = 6.8 : 1.

The correct compression ratio for countries
above 2000 meters altitude is e = 7.5 : 1 for
Madels 180 a and 180 b.

. Cylinder Head Gasket and Water Distrib-
utor

The woter distributor, which on Models
180 @, 190SL, 2204, 219, and 2205 wos
previously stamped into the crankcase, has
for some months now been pressed into the
cylinder heod. This alteration makes it
necessary to use a different cylinder head
gaskef.

On Models 180b, 219, and 2205 with a
campression ratio of e =187:1 ond on
Model 220SE the water distributar wos
pressed into the cylinder head on all cars.

Note: All replacement cylinder heads are

supplied with a pressed-in watec distributar
system, If such replacement cylinder heads
are used on engines on which the water
distributor is located in the crankcase, the
water distributor in the crankcase must be

01-4/26

removed and the correct gasket type must
be installed.

Four-cylinder engines
|

m

E™ £.8:1
......... g =7.5:1and 7.0:4
g = BB (B.5))

Fig. 01-4/22

Six-cylinder engines

ARYAR

m

----- E™ B.7:1

Fig. 01-4/23
it follows that different gaskets must be
used for engines with woter distributors in
the cylinder head as for engines with water
distributors in the crankcase.
Before installing the cylinder head gasket,
check
a) the location of the water distributars,
b) the compression ratio of the engine.

The eosiest woy of checking this is to put
the cylinder heod gasket on the cylinder
head and to check whether the shape af the
combustion chomber in the cylinder head
and in the gasket correspond (Figs. 01-4/22
and 01-4/23},

Together with the introduction of the higher
compression ratio (e =8.7:1) on Models
719 and 220 S the cylinder head gosket was
increased from 1.5 mm fa 2 mm {unpressed).
On the other hand, the crankease was made
0.5 mm lower at the separating surface in
accordance with the thicker gasket.

On recent cars of Models 220 a, 219, and
790 § of a campression ratio of 6.8 : 1 these
2 mm cylinder head gaskets and the lower
crankcoses have been installed as standard
parts.



Change: Model 180 ¢ and Chain Tensioner design 3 and 4 added.

Be sure that no thin seal of 1.5 mm thickness
is placed into engine having the lower crank-
case, because in unfavorable cases the piston
may then touch the inlet valve.

AT

For better distinction of cylinder head gaskets
— also when instalied — the gaskets for the
engines with water distributors are marked

with notches on the cylinder head, which were
w first at the front right part, but are now at the
1 left front part (see arrows in Fig. 01-4/24).

Fig. 01-4/24

Marking of Cylinder Head
Gasket in a 4-Cylinder Engine

manoa

AT I3

3

Waier hales right

1st version of notch morks

2nd vession of notch marks

1 notch os identificatien mork
2 notches as identification mork
3 natches os idertification mork

The table below shaws the various cylinder head gaskets including the vorious notch marks.

Cylinder Head Guaskets

Part.-Na. of Cylinder Head Gaskets for Engines
Compres- with Water Distributors in
Madel sion Ratio Notch Mark
Cylinder Cronkcase Cylinder Head
1800 . - 121 016 19 20 (Gaetze)
(190 ofterSAT0250} | 587 121 01610 20 {Diring) 121 01622 20 {Diring) v
180, 180 b, 180¢c, The water distributors are
{190, 190 b occ. 7.0:1 pressed inta cylinder heod ‘{gl 8}2 %i gg Egiorﬁ:z?;) -~ v
to SA 10250) from the beginning g
190, {180, 180 b ) . 121 016 25 20 (Goetze])
oec. to SA 1033y | 79! 121 016 09 20 [Diring) 121 016 24 20 {Diring}3) vV
B.5:1
190b, 190 <, : . 121 016 26 20 (Goetze)?}
190 SL 87 121016 08 20 {Diring) 121 016 23 20 {Diring}?) YT
220 a and 219
acc, to SA 10037 6.8:1 180016 3520 180 016 28 20 (Diring)?) —
2205 acc.
to SA 10187
in the event of a replo-
180 01614 20 {Diring} cement for Maodels 220 o,
220a 7.6:1 optional 219, 2208, only ane <yl -
219, 2208 180 01617 20 {Goetze) head ot a compr. ratio of
¢ = 8.7:1 will be supplied
220 0, 219 , 180 016 27 20 {Diring)?}
220 87:] o 180 014 29 20 (Goetze)?) v
The waier distribuiors are
pressed into cylinder head
from beginning
220 SE 8.7 :1 127 014 08 20 {Diring)?} -
" Qnly for cylinder heod goskets of engine with woter distributors in cylinder head.
%} With copper-tined water hales.
[ Chango Na. 1o / Avguat 1961 Workshop Manual Modeis 180 fo 220 SE | 01-4/27




b) Valve Guides with Valve Stem Sealing
Systeams

Valves stem seoling for Models 180 g, 180 b,
190 b, 190 SL, 220 a, 219 and 2205 at inlet
and exhaust valves is according to Fig.
01-4/26 or 01-4/27. However, on Model
220SE the inlet valve is sealed acc. to Fig.
01-4/25 by means of a silicone ring, and the
exhaust vaive acc. to. Fig. 01-4/27.

8

N

A

S

s

pr o Py T s

.

‘$§‘
Fig. 01-4/27

2rd Yersion

1.5.2 mm

L-1ag

Fig. 01-4/25
inlet Volve Stem Sealing for Modal 220 SE

1 Snop ring 5 Valve spring relainer
2 Washer & Vaive cone haif

3 Seoiing ring retainer 7 Inner valve spring

4 Seoling ring 8 Quter voive spring

5 Valve spring ratainer
& Yolve cana half

7 Inner volve spring

8 Quter valva spring

1 Snap ring

2 Thrus? callar

3 Sealing ring relainer
4 Sealing ring

Now we are using only valve guides with
snap ring (Fig. 01-4/27}.

Far shouldered valve guides only thrust
collars, part No. 1210530162 with the
dimension a = 2.2 + 0.2 mm may be used,
and for valve guides with snap ring only
thrust collars, part No. 121 053 02 62, with
the dimensions a = 1.1 + 0.2 mm

(Fig. 01-4/28).

In exceptional cases valve guides with snap
ring may also use thrust collars of a dimen-

When installing the thrust collars which
serve to hold the valve guides and as a
support for the valve springs, aHention
should be paid fo the type of valve guides
used. Formerly, only shouldered valve
guides were used {Fig. 01-4/26).

T

Fig. 01—4/26
1st Yersion

la Shovlder an valve guide
2 Thrust collor

3 Secting ring retainer

4 Seoling ring

5 Vaive spring retoiner
& Valve cone half

7 Inner valve spring

8 Quter vaive spring

01-4/28

sion @ = 2.2 + 0.2 mm, but in no case vice-

versda.
[4
7
T 2-430
Fig. 01-4/28
o =22+ 02mm for shouldered valve guides
o =il

Note: More recently vaive
Models 190 5L, 190 ¢ and

+ 0.2 mm for valve guides with snop ring

shaft sealing on
180 ¢ is from the

beginning as shown in Fig. 01-4/20 ¢ and

01-4/20 d.

¢} Valves

The following engines are provided with
sodium-filled exhaust valves as standard

parts:

180b as from engine end
Mo, 029 282
180 c os from 1stengine
190b  as from engine end
Nao, 027 409
190 5L os from compression 8.8:1
219 as from compression 8.7:1
220S  os from 15t engine
220 SE as from 1 engine
220 SE Cobriolet A and Coupe A

as from 15t engine

Part No. 1210531505
Part No, 1210531505

Part No. 1210531505
Part No. 1210531505
Part No. 18005311 05
Port No., 18005311 05
Part No. 18005311 05

Port No. 1800531505



in no case may normal exhaust valves be
installed in these engines, since this may
lead to burning of the valves.

During subsequent installation of a high-
compression cylinder head (¢ = 8.7:1) on
Models 220a and 219 the use of sodium-
cooled exhaust valves is recommended.

The use of sodium-cooled exhaust valves
for these medels is a must, if a camshaft
with the code. No. 33 has been used [also
refer to Section d).

On Models 180 a and 180 b sodium-cooled
exhaust valves may be used in the event of
repairs up ta engine end No. 029282,

To preveni confusion, the part No. punched
into valve stem end should be observed,

Note: When scrapping sodium-cacled exhaust

valves observe safety regulations!

Because of o danger of explosion sodium-
cacled volves moy not be melted down
without first remaving the sadium charge.
It is similary dangerous to farge toals such
as punches, screw drivers, chisels, etc. fram
sadium-coaled valves without previously
removing the sodium charge.

Be careful when removing the sodium from
valves, because sodium reacts extremely
strongly and explosive when in contact
with water and aqueous solutions, while in
addition the developing inflammable hydro-
gen gas may start fires.

For removal and installation of valves the
valve mounting bridge 1805890563 should
be used for é-cylinder engines, and valve
mounting bridge 121 589 01 63 for 4-cylin-
der engines.

d) Camshaft

The valve timing hos been changed for
engines of Modeis 190 5L, 220a, 219 and
2208 (also refer to Job No. 01-3, Section L),
To distinguish between the various camshafis
they are marked at their reor end face with
a number {Fig. 01-4/31).

Fig. 01-4/31

Code Numbers of Comshafts

Model Engine End No. Code No.
1800, 180b 1
190, 190 b -
180c, 190¢ — 42

vp to 5500183 14
39050
from 5500184 15
190 5L from further modified 44
volve timing
up to 5504778 14
2200
from 55 04779 1471
219 up fo 7504347 14N
2205 up to 7509083 4
Z 7500002
33
from N 75 09084
2205 Z 75 00003
220 SE — 50

N = Engine with stundard clutch.
Z = Engine with hydraulic automatic cluich,

On Model 190 SL the fwo camshafts having
the code numbers of 14 and 15 may not be
mixed up. Because of the longer stroke of
the inlet valve the camshaft with Code
No. 15 may be used only in combination
with the cylinder head now used. If the new
camshaft {with the Code Neo. 15) is never-
theless used with an old cylinder head, the
supporting surface on the cylinder head
for the thrust collars of the valve springs
have to be milled down another Millimeter,
because otherwise the valve springs moy be
crushed when the valve block is fuily open
(Fig. 01-4/32). :

Far Models 220 q, 219 and 220 S (also at a
compression of ¢ = 7.6:1) only spare cam-
shafts having the Code No. 33 will be sup-
plied.

Chonge No. Je / August 19681 Workshop Manual Models 180 to %20 SE
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However, this camshaft may only be used
in combination with sodivm-cooled exhaust
valves,

L—a Section A-B
|
5 [ 7 8 g 2788
Fig. 01-4/33b
2nd Version
1 Cap nut 4 Hausing 7 Snap ring
2 Sealing ring 53 Pin 8 Bail

inlet Exhaust 3 Pressure spring 6 Ball retaines 9 Pressure pin
Fig. 01-4/32 Dimension “a”
Model Port No. with removed
chain tensioner
e) Chain Tensioner 1st Version
180 o
190 121 05003 11 58
190 SL
220a
219 180050 03 11 32
2205
2nd Version
180a, 180 b
190, 1906 421 0500011 58
190 5L
219
2205 180 05005 11 52
220 SE
3rd Version'}
. Installed os Dimension “a”
Fig. 01-4/33a Madel | fromengine| PartNo. | with removed
15t Version end No. chain tensioner
1 Cover cop 4 Chain tensioner havsing 180b 017323
2 Pressure pin 7 Pressure S|EI.:VE 190 b 015 335 121 0500411 58
3 Head 8 Pressure spring
4 Sealing ring 9 Boil retoiner 190 SL 018423
5 Dawel pin 10 Sieel boli
220 € 001 059
Ca 18005006 13 52
000 240
. . . and CpA
A self bleeding chain tensioner has been 2 Versiont]
installed (Fig. 01-4/33b}. This chain tensio- Th e 000031
ner may be used instead of first version acc. 190 otoai i aso0s 11 58
to Fig. 01-4/33 a for subsequent installotion, 19051 000 007

also for Model 220 a. Models 180 b, 190 b,
190 SL and 220 SE have the 2 ond 3+
version. Installation and removal is similar
fo model 190. However, it is emphasized
once agoin that the two fixing nuts should
be tightened uniformly and carefully. A
new seal should also be used.

Fig. 01-4/33¢

3rd Version

'} The choin tensioner of Ird design is in its functions similar to the
2nd version, The choin lensioner housing is however provided with
on annular groove and a rubber ring is inserted between choin
tensioner and cylinder crankcaose; the up o now used gosket is
therefore omitted {Range gasket}).

% The chain tensioner of 4th version {for 4-cyl. engine with improved
volve timing} is distinguished from the 3rd version by Hs stronger
pressure spring. This chain tensioner is marked by o red dot on
the cop nut.

Following instaliation check, whether chain
tensioner operates accurately without jam-
ming, because otherwise the chain may run
noisy.
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f) Tension Sprocket Bearing

if a new-tension sprockei bearing is in-
stalled in Model 190 SL first measure the
height “H" of the web of the oil case {Fig.
01-4/33c). The height of the web was changed
from 28 mm to 32 mm and later to 36 mm
in order to prevent air from being sucked
up by the chain tensioner. On various en-
gines this web wos subsequently increased
in height by adding a rubber gasket.

In order to prevent the tension sprocket
bearing from fouling the web, old tension
sprocket bearings with the Part No.
180050 04 10 or 121 050 01 10 must not be
installed in engines with a higher web and
in engines modified os shown in Fig. 01-
4/33 ¢. The new tension sprocket beorings
with the Part No. 1210500910 (Fig. 01-
4/33 ¢} can be vused in any engine.

The subsequent increase of the web height
is described in detail in Workshop Manual
Model 190 (see Job No. 05-5, Section F).

& 77 f/m
Fig. 01-4/33 ¢

1 Chain fensioner

2 Goskst

3 Tensian Sprocket Bearing 121 050 09 10

4 Insert Plote 121 016 00 41

5 Rubber Gosket 121 967 00 46

& Hexagon socket screw 8 8 X 22 DiN 9128 G
7 Wosher B4 DIN 433

g} Chain Guides

On Model 220 SE the arrangement has been
modified by adding a guide sprocket in
the cylinder head; as a consequence, the
chain guide is now fastened to a bracket
screwed to the cylinder head. (Fig. 01-4/34).

Fig. 01-4/34

1 Brocket Z Chaoin guide

h) Rocker Arm Blocks ond Rocker Arms
On earlier models sheet-metol spring
clamps were used to secure the rocker arms
(Fig. 01-4/35).

7 65

E
F
o
&

i

Jr

Fig. 01-4/35

1 Racker arm shaft 5 Spring ¢lamp
2 Racker orm block & Washer

3 Rocker arm for inlet valve 7 Siretch scrow
4 Rocker arm for exhaust valve
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These sheet-metal clamps have now been
replaced by spring clomps of spring steel
wire (Fig. 01-4/36). At the same time, the

Z-608

Fig. 01-4/37

i} Tightening of Cylinder Head Screws

The cylinder head screws must be tightened
in stages and in the sequence shown in

Figs. 01-4/38 and 01-4/39.

Fig. 01-4/36
st ¢ H
1 Rocker arm biack 4 Spring clamp 1 hghfenmg 4 mkg
2 Rocker orm for exhaust valve 5 Streich screw nd B .
3 Rocker arm for inlet valve 8§ Washer 2 hghfensng 6 mkg
3 tightening 8 mkg

- . . .
rocker arm blocks were provided with a 4™ tightening (check tightening) 8 mkg

notch in which the clamp springs engage 5" tightening
(Figs. 01-4/36 and 01.4/37). with engine hot 9 mkg
When repairs are being carried out, it is
advisable ta replace the sheet-metal spring
clamps by spring clamps of spring steel
wire with the Part No. 180 055 00 93. If the

old racker arm blocks are not being re-

Tightening Sequence for 4-Cylinder Engines

placed, they must be provided with a naich ® ©®© ®
to secure the spring clamp as shown in Fig.
01-4/37. The notch must correspand exactly o @ o © @

2-671

to the dimensions given above in order to
ensure that the clamp is tensioned suffi-
ciently and engages securely.
Fig. 01-4/38
Note: On Models 220 S and 220 SE the length
of the rocker arm shafts is 153 mm for the
1 version and 159 mm far the 2" versian,
The projecting ends of the 2™ version shafts

Tightening Sequence for &-Cylinder Engines

prevent the spring clamps fram jumping off ® @ @ ©® @
the racker arm shafts at high engine speeds.
If camplaints are received, the 1% version ® @ © 0 © @ @ e

can without any madification be replaced
by the 2 version (Part No. 180 055 08 05)
on Models 219, 220 S, and 220 SE. Fig. 01-4/39
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The four hexagon socket screws M 8 at the
front of the cylinder head should be tighte-
ned by hand.

After tightening the cylinder head screws
check whether the camshaft can be turned
easily by hand.

For the final tightening of the cylinder head
screws on the warm engine proceed as
foliows:

Worm up the engine under slight lood un-
til the cooling water temperature reoches
80° C. Run the engine for another 5 min-
utes at this coaling water temperoture ond
then tighten the cylinder head screws to
9 mkg in the sequence indicated above.

After a road test ar after a mileage of na
more than 20 km check the tightening tarque
of the cylinder head screws {? mkg.} Do
not force the engine during the road test.

After the road test also check all unions
for leakage and oll screws for tightness
and, if necessary, retighten,

Finally check the toppet clearance once
more with the engine cald.

After the car has run a further 500 km corry
out a third check on the tightening torque
of the cylinder head screws with the en-
gine at normol running temperature; the
tightening forque must be 9 mkg.

D. Removal and Installation of Generator and Starter

a) Removal and Installation of Generator, see Joh No. 15-11.

b} Removal ond Installation of Starter, see Job No. 15-0.

E. Removal and Installation of Water Pump with Fan

Repair procedures see lob No. 20-5.

On Models 180q, 180b, 1905L, 220 a, 219, 2205, and 220 SE, with the exception of the pump
on Model 190 SL, the removal and installation procedures are the same as for Model 190.

The usual by-pass line {8) (Fig. 01-4/40} is not installed in Model 190 5L, since the line heating
the intake pipe also serves as a by-pass line. The threaded union {10) in the water pump hous-
ing has been replaced by a screw plug (Fig. 01-4/41). Furthermore, the hub pressed anta the
wofer pump shaft and ta which the pulley and the fon are fixed has four threaded bores,
whereas an all ather models pulley and fan are fastened with anly three screws.

The water pumps of Madels 180 a, 180b, 190, 2200, 219, 2205, and 220 SE with the same
capacily are interchongeable, whereos the pulleys vary in size (see table].

Pulley for Water Pumps

180 a, 180 b, 190, 190 b, 220, 219,
Meodel 2205 190 5L 220 SE
External diometer . 138 125 149
of pulley
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Fig. 01-4/40

1 Generatar mounting 5 Hexagon nu?

2 Tensianing screw [6] & Tensioning screw
mounting 7 Chain tensicner

J Clamping piece 8 By-pass line

4 Tensioning nut 2 Air vent line

On Models 220 q, 219, 2205, and 220 SE the
fixing screw (3) is a hexagon socket screw
(Fig. 01-4/41). This screw can only be remaved
and installed thraugh the vibratian damper.
To do this turn the crankshaft uniii one of the
six bores in the vibration domper is accu-
rately aligned with the screw.

Water Pump with Higher Capacity

in recent cars of Models 180 a, 190 3L, 219,
and 220 S water pumps with a capacity of 4
kg/sec are instalied {previous capacity 3.25
kg/sec}. Models 180 b and 220 SE have oll been
provided with this high capacity water pump.
The new water pump has a larger impeller and
as a consequence also o larger waiter pump
housing; see also Job No. 20-5. The high capac-
ity water pump can be installed subsequently
in older engines of the above-mentioned mod-
els and also in Model 220 a. In future, only
high capacity pumps will be supplied as re-
piacement parts.

014/34

Fig. 01-4/41

1 Waoterpump 7 Sealing ring

2 Hexagon screw B Hallow scraw

3 Hexagon socket seraw 9 Compensating line
4 Spring washer 10 Thraaded union

5 Gosket 11 Sealing ring

4 Sealing ring

When installing the water pump do not for-
get the seoling ring (6) under the top fixing
fug. On no account should a standard washer
be used, since when the water pump fixing
screws are tightened the sealing ring {6) must
be compressed to the same degree as the
gasket (5} in order to achieve a proper tight
seal between the water pump and the crank-
case.

In the case of the high capacity water pump o
distinction must de mode between the inter-
mediate version ond the final version. The in-
termediate version water pump has no con-
necting branch far the by-pass line on the
inlet branch far the cooling water, whereas the
finol version water pumps are fitted with such
a connecting branch.

The installation of an intermediate version wa-
ter pump therefore requires o distributor pipe
for cooling water return flow, heating, and
by-pass line, whereas for the installation of
the final version and the lower capacity wa-
ter pump only a distributor pipe for cooling
water return flow ond heating is required.



When subsequently installing the water pump
in Model 220 a up fo engine end no. 55 09040
use a pulley Part No, 180 205 07 10 with 3 hex-
agon screws M 8x18 DIN 933-8 G and 3
spring washers B 8 DIN 137, since up to this
engine number the pulley is cast integral with
the hub. When installing the high capacity wa-
ter pump subsequently, make sure that there is
sufficient space between the recess on the
crankcase and the modified water pump hous-
ing (Fig. 01-4/42). If necessary, increase the
recess (b) by milling down the crankcase.

in addition, on Madels 220 o, 219, and 220§
the eye {a} for the front stud bolt on the cyl-
inder head must de milled down o ensure

that the water pump does not touch the cyl-
inder head {Fig 01-4/42).

The previous air vent line from the water pump Fig. 01-4/42

to the cylinder head can no longer be used

for the new water pump. Models 180 a and 121 20002 58 and Madels 220 a, 219, and 220 S
190 SL require an air vent line Part No. require an air vent line Part No, 180 200 02 58,

F. Removal and Installation of Distributor with Bearing

Repair procedures see Job No. 15-23.
a) Distributor

The removal ond installotion procedures for the distributor on Models 180 o, 180 b, 190 SL, 220 g,
219, 220 S, and 220 SE are the same as described for Model 150.

In addition to the details given in the Workshop Manual for Model 190 the fallowing points are
of importance:

Before installing the distributor check whether the piston of the 1% cylinder is at ignition dead
center and whether the distributor rofor arm paints fo the timing mark for the 1% cylinder on the
distributor housing (Fig. 01-4/44}.

Fig. 01-4/44

1 Distribular rator arm
2 Timing lever
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If the helical gear has been removed, note the following points when re-installing it:

The groove in the helical gear and the two driving jaws of the distributor shaft are offset from
the center by a = 0.8 mm (Fig. 01-4/45). When installing the helical gear make sure that the
offset part of the groove is on the correct side, i. e. the wider segment must point taward the
crankcase. Since groove and jaws are only slightly offsef, the distributor can be forced into po-
sition if the helical gear has been installed the wrong way round, i. e. displaced by 180°. How-
ever, an incorrectly installed helical gear will make the distributor housing wobble and may cause
scoring of the disiributor drive.

Fig. 01-4/45

a = 0.B mm
1 Helical gear
2 Cronkcase

On recent models the disiributor is connected to the cylinder head by a ground lead (1) {Fig.
01-4/46).

Fig. 01-4/46

1 Ground lecd
2 Cabte

Becouse of faulty ground connection between distributor and engine block, engines without
ground lead may be subject to ignition failure at high engine speeds. In such cases, and when
distributor beorings are replaced, we recommend the installotion of this ground lead Part No.
12115002 32. The ground lead is fastened to the distributor by the right condenser screw; on
Model 220 SE by the screw for the vacuum box; the ground leod is attached to the engine by
the cylinder head screw on the sprocket housing.

b) Distributor Bearing

With the exception of Model 220 SE the procedures for removing and installing the distributor
bearing on Models 180 a, 180 b, 190 SL, 220 a, 219, and 220SE are basically the same as de-
scribed for Model 190. The deviotions from the standard procedure result from the fact that in
the course of time the distributor bearing and the timing device for the distributor have under-
gone a number of modifications.
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The 1% version of the distributor bearing is shown in Fig. 01-4/47. Later, the distributor bearings
were provided with o fixing lug (3) with which the bearing was fastened ta the cylinder head
by means of the hexagon sockef screw (1) (Fig.01-4/49); the stud screw (4} was no longer fitted
{Fig. 01-4/47). Later, the octone number compensator on the instrument panel was dispensed
with and the distributer bearing wos moditied to enable the distributor ta be adjusted directly
on the bearing by means of the odjusting screw(13) (Fig. 01~4/50).

N,
— . i
Fig. 01-4/47 Fig. 01-4/48
1st Version distributor beoring 15t Version distributor bearing
for octane numbker compensator for octane number compensotor
1 Clomping screw fer clamping liming fevar to distributor 1 Hexogon nut ? Adjusting screw
2 Stud screw for securing distributor lo distributor bearing 2 Clamping dhuok T0 Rubber sleeve
3 Timing lever at distributor bearing 3 Coilet 11 Sieeve
4 Stud screw for fixing distributor bearing in crankcaose 4 Damping rubber 12 Coil spring
5 Timing lever 13 Hexagon scraw far
& Pressure spring ¢ixing distributer
7 Distributor beoring 14 Clomping screw

8 Hexogan nu?

When installing a distributar bearing with the fixing lug (3) cast integral, please note that the
hexogon sacket screw (1) is 45 mm long, whereos on distributer beorings of the 1+ Version {with-
out fixing lug) the hexagon socket screw wos only 20 mm long {Fig. 01-4/49).
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Fig. 01-4/49

2nd Version distributor bearing
for octane number campensator

1 Hexogan socket screw {45 mm lang)
2 Washer

3 Fixing fvg on disiributor bearing

4 Spacer ring

Fig. 01—4/50

3rd Version distributor bearing
with adjusting screw

T Hexagon screw 8 Washer

2 Washer 9 Pressure spring

3 Timing levar 10 Cabfe with 2 nipples
d Distributor beoring 11 Clamping scraw

5 Spring 12 Mijled nut

4 Hexogon nut 13 Adjusting screw

7 Catar pin 14 Hexagon secraw for

fixing distributor

On recent models the adjusting screw and control cable on the distributor bearing have been
replaced by a hond lever (2) with eccentric disk (Figs. 01~4/51 a and 01—4/51 b). in addition, the
stud screw (T4) which projects into the circular groove in the distributor collar, is no longer fit-

ted (Fg. 01-4/50).
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On Model 220 SE the distributor bearing also serves as a caver plate and is screwed ta the
end face of the crankcase {Fig. 01-4/51 b).

3

Fig. 01-4/51 o Fig. 01-4/51 b

4th Version distributar bearing with hand 4h Version distributor bearing photogrophed
tever and eccentric disk on Model 220§

1 Hexcgon serew with spring washer 1 Hexogon screw wilth spring washer
2 Hand lever with eccentric disk 7 Hand [ever with eccentric disk
3 Timing lever 3 Timing lever
4 Oistributor heoring 4 Distributor bearing
5 Screw plug
& Lack screw for chain drive

When the hand lever (2) is turned, the fiming lever {3} is moved via the eccentric disk and auto-
maticaily moves the distributor. Ta pravide o means of checking the ignition adjustment, these
distributor bearings have a graduated scale. Movemeni of the hand lever by one graduatfion
results in a change of the ignition setting by 2° on the crankshaft.

To adjust the hand lever {2} loosen the hexagon screw (1) and then tighten it again.
Note: In future, only distributar bearings with hand lever and eccentric disk will be supplied

as replacement parts. f such o bearing is installed in a car which has an octane number
compensator remove the control cable.

The foliowing table shows which distributor bearing types are installed os standard parts in the
various models.

180 a 180b 190 5L 220 a 219 2208 220 SE Distributor bearing type

: . 1. with actane number compensafor as
v * i + shown in Figs. 01-4/47 and 01-4/48

E 2. with octane number compensator

+ + + ! and fixing lug os shown in Fig.
1 01-4749
| y L
+ L T " 3. with fixing lug, adjusting screw, and

cable as shown in Fig. 01-4/50

4. with fixing lug, hand lever ond
+ + + + + + 3 eccentric disk as shown in Figs.

01-4/51 @ and 51b

1} On Model 220 SE the distributor bearing serves at the same time as o cover plate (Fig. 01-4/51 b}.
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G. Removal and Installation of Oil Pump Drive, Distributor Drive, Injection Pump
Drive, and Revolution Counter Drive

Repair procedures see Job No. 18-1.

I. Models 180 g, 180 b, 220 o, 219 and 220 S

Removal and installation procedures for the oil pump and the distributor drive are the same as
described for Model 190,

On Model 180 a the idling gear on older cars was designed for the single roller chain; on recent
cars the idling gear is the same as for Model 190, since Model 180 a is now also provided with a
twin roller chain,

Il. Model 190 5L

Removal and instaliation procedures for the oil pump and distributor drive are basically the same
as described for Model 190,

On Model 190 SL the idling gear shaft (10), via the driving screw (5), also drives the angle drive
for the revolution counter (15). The idling gear {8) has a shoulder on the end face which carries the
centering disk {7} for the driving screw (5} (Fig. 01-4/52). On no account should an idling gear
without shaulder be installed in Model 190 SL.

In place of the cover plate, the flange bushing (1} with the angie drive for the revolution counter
(15} is screwed to the crankcase {Fig. 01-4/52). See also Fig. 01-4/53, Nos. (5) and (4).

[X)
-
~3
«©

D
N
TS IA LY

NN
N1
IANVVNNY
Pt L ] L]
72 7

15 1213
Fig. 01-4/52
1 Flange bushing 9 Front bearing bushing
2 Hexagon screw 10 Idiing gear shaf
3 Hexogon socke! screw 1} Rear bearing bushing F|g 01-4/53
4 Gaosket 12 Hexagan scrow
5 Driving screw 13 Lack wosher 1 Screw plug with pivat pin far chein guide
6 Spring washer 14 Lacking plate far frant ? Screw plug for oil relief valve
7 Centering disk bearing bushing 3 Lok screw for chain drive
b tdling geor 13 Angle drive for revolution 4 Angle drive far revalutian counter
counter 5 Fiange bushing
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. Mode! 220 SE

On Madel 220 SE the idling gear shaft drives not only the oil pump and the distributar but aiso
the injection pump. The whole drive arrangement is shown in Fig. 01-4/54. The remaval and in-
stallation procedures are as follows:

Removal: 8. If the front and rear bearing bushings (11)

. Remove the injection pump, the venturi
contral unit, and the distributor. Unscrew
the cylinder head cover and move the
piston for the 1% cylinder to ignitian TDC.

. Unscrew the six hexagon socket screws on
the disiributor bearing (8), remove the
bearing ond pull out the helical gear {9)
for the distributor drive {Fig. 01-4/54).

. Unscrew the hexogon nut (21} at the front
of the idling gear shaft {10} and remove the
lock washer (22), the washer (23), the drive
sleeve {18), the Woodruft key and the spac-
er sleeve (19).

. Back off the screw plug (33) on the oil
pump drive approximately 2 turns, unscrew
the hexagon screw (35) ond pry out the
pressure piece (36) upward by inserting a
screw driver between the screw plug (33)
and the cover disk {32). Then pull out the
helical gear (3%).

. Unscrew the screw plug (33) completely
from the pressure piece {36) and remove
the cover disk (32) and the rubber ring
(34).

. Unscrew the chain guide in the cylinder
head, the hexagon screw on the camshaft
spracket and the chain tensioner. Then
puli aff the camshaft sprocket by means
of Puller 187 589 01 33, paying attention
to the compensating washer between
camshaft and camshaft sprocket.

_ Unscrew the locking screw for the chain
drive and tap out the idling gear shaft
toward the back, removing the idling
gear af the same fime.

and (12) and the bearing assembly (38)
with the bearing bushing {40} have to be
removed, remove the bearing bushings for
the idling gear shoft by meons of Puller
1865890933 or tap ithem out with a
suitable drift; after having removed the
oil pan tap out the bearing assembly with
the bushing for the helical gear from below
with a suitoble drift.

Checking:

9. Check the parts for wear, in particuiar the

contact surface af the idling gear and of
the front bearing bushing.

The end play between the idling gear and
the bearing bushing should be 0.05-0.12
mm. Iif the play exceeds 0.20 mm replace
the worn paris.When replacing the idling
gear, install one with a hardened check
plate. The check plate turns with the idling
gear, they are connected by o heavy dow-
el pin.

installatian:

10. Use a suitable drift to drive in the bearing

bushings or the bearing assembly if pre-
viously removed, install the idling geor
shaft from the rear, push on the idling gear
and install the rolier chain making sure
that the Woodruff key is properly seated.

Note: On Model 220 SE the front bearing

bushing has oil grooves on both end faces,
whereas on other models the front bear-
ing bushing has oil grooves only on the
rear end face.

01-4/4%



1 Distributor

2 Timing lavar

d Spring washer

4 Hand laver

5 Cylindrical pin

6 Eccentric disk

7 Hexogon scraw

8 Distributor bearing
9 Helical gear

10 Idling geor shoft

AR

12,

13.

14.

Section C.D
2532 33 3% 35
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\ 2
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Fig. 01-4/54

11 Beering bushing, frant
12 Beoring bushing, rear
13 Coupling sfegva

14 Snop ting

15 Hexagon nut

16 tock washer

17 Foilowar

18 Drive tleeva

19 Spacer sieeve

20 Screw plug and seaf

Install the spacer sleeve (19), the drive
sleeve (18}, the washer {23), the lock wash-
er (22) and screw on the hexagon nut {21),
making sure that the Woadruff key for the
drive sleeve is properly seated.

Then tighten the hexagon nut (21), holding
the idling gear shaft steady by inserting
Serrated Wrench 621 589 00 08 in the ser-
ratians for the coupling sleeve (13).

Check the end play of the idling geor
shoft {0.05-0.12 mm).

Screw the distributor bearing {8} to the
crankcase. Use a new gasket!

Check whether the piston for the 1% cylin-
der is at TDC. Then install the camshaft
sprocket together with the chain, paying
aftention fo the timing mark on the cam-
pensating disk and on the front camshaft
beoring.

install the chain tensioner and bleed it.
Screw on the chain guide in the cylinder
head.
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38

21 Hexagon nut

22 Lack washer

23 Washer

24 |dling geor

25 Cronkcase

26 Beoring sleave
27 Stud balt

28 Sealing fHangs
29 Insuiating flange
20 Injectian pump

15.

16.

17.

18,

19.

20.

38 25 26 27 2829783031

b [}

3/ IO 10

EE )

3% Hexogon nut and wosher
12 Caver disk

33 Screw plug

34 Rubber ring

35 Hexcgon serew

38 Pressure pieca

37 Bearing bushing

38 Bearing assembly

3% Halicai gear

40 Bearing bushing

Put on the cylinder head cover and screw
it down, making sure that the rubber seol
is properly seated,

insert the helical gear (39) for the oil
pump drive and the pressure piece (36).
Tighten the stud screw (35} to secure the
pressure piece. Check the end play by
touch, pulling ot the pin of the helical
gear; the end play should be 0.1-0.8 mm.

Fit the rubber ring (34) and the cover disk
(32) and screw in the screw plug (33).

Install the distributor ond set the ignition.

Screw the locking screw for the chain
drive and the screw plug (20) into the
beoring of the distributor. Use new sealing
rings.

Install the venturi control unit and the in-
jection pump. Do not forget to check the
adjustment of the control linkage (see
Warkshop Manual Passenger Car Models
os from August 1959, Job No. 00-14).



H. Removal and Installation of Fuel Feed Pump

I. Models 180 a, 180 b, 190 SL, 220 a, 219, and 2205

Repair procedures see Job No. 09-5, Section B.

Removal and installation procedures for the fuel feed pump are the same as described for Model
190.

Subsequent Installotion of a Dust-Proof Fuel Feed Pump

as an optional extra according to

SA 10271 in Models 1800 and 180 b
SA 10187 in Models 220 q, 219
SA 10148 in Model 2205

For couniries with dusty and sandy terrain, a fuel pump with two dust filters in the lower part of
the case is available in place of the normal fuel pump with a ventilation bore. The dust-proof
pump Part No, 000 091 53 01 can be installed in place of the stondord pump without further mod-
tfication.

Il. Model 220 SE

Modei 220 SE has an electrically driven fuel feed pump which is installed in froni of the left spare
wheel trough (see Workshop Monuol Passenger Car Models as from August 1959, Job Nos. 00-15

and 07-10).

I. Removal and Installation of Qil Filter

Cleaning and testing procedures see Job No. 18-5, Section E.

The removal ond installation procedures for Models 180 q, 180 b, 190 SL, 220 a, 219, 2205, ond
220 SE are the same as described for Model 190. There are, however, differences in the snope
and in the angle of inclinotion of the connecting flange which are important when the filter is

being repioced.

Model 190 SL with three-point engine suspension has on oil filter case upper part Part No.
121 184 00 08 with an inclination of 7° 30", The some model with four-point engine suspension
hos an oil filter case upper part Part No. 121 184 01 08 with an inclination of 137 30", As o result,
the filter head is closer to the oil pon ond cannot foul the support arm af the sub-frame for the

rear engine mounting.

Never install an oil filter case upper part (Part No. 121 184 00 08} with an inclination of 7° 30
on Models with four-point engine suspension.

On Models 220 0, 219 and 220 S the 1% version connecting flange and also the gasket between
the crankcase ond the oil filter case have a different shape. The upper part of the case in 4-cyl-
inder engines differs from that in 6-cylinder engines.
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For rationolisotion purposes the some oil filter case upper part that is used in Madels 180 a, 190,
ond 190 SL is installed in Models 219 and 220 S with o crankcase whose left side wall is closed
{without cylinder cover) and on oll cars of Models 180 b ond 220 SE.

On recent 4-cylinder engines for Madels 180 a, 190, and 190 SL and all engines far Mode! 180 b
oil filters are used which hove only one fine filter element, whereos Madels 219, 2205, ond
220 SE have oil filters with a strainer element and a fine filter element.

K. Removal and Insiallation of Qil Relief Valve in Crankcase

Cleoning ond checking procedures see Job No. 18-5, Section C.

Fig. 01-4/55 Fig 01-4/56

Position of oil relief valve an 4-cylinder engines Position of ail relief valve on é-cylinder engines
and 4-cylinder engines with closed left side wall with cylinder cover an the left side

1 Screw plug with pivat pin for choin guide 1 Cheese-heod screw for timing lever

2 Screw plug for oil relief valve 2 Stud serew far distributor

3 Locking screw for chain drive 3 Stud screw for distribytar bearing

4 Angle drive for revolution counter 4 Timing lever

5 Flange bushing 5 Oil relef valve

On Models 180 a, 180 b, 190 SL, 220 SE, ond on Madels 219 ond 2205 with a crankcase with
closed left side wall {without cylinder cover) the oail relief valve is an the end foce of the crank-
case and is covered by the screw plug (2) {Fig. 01-4/55). s,

(T

On Models 220 0, 219, and 220 S whose cronkcase hos a cylinder cover on the left side, the ail
relief volve (5) is screwed into the side of the crankcase without o screw plug (Fig. 01-4/56).

On all madels the removal and installation procedures for the ail relief vaive are the same as

described for Model 190,

Always use a new sealing ring when instolling the oil relief valve or the screw plug. The oil rehef‘__
valve ot the end face of the crankcase is installed withaut a sealing ring. ‘

When the engine has run warm, the oil relief valve or the screw piug must be checked for me-
chanical tightness and must be retightened, if necessary.
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L. Removal and Installation of Qil Pan

I. Models 180 a, 180 b, and 190 SL

Removal ond instaliation procedures for the oilpan are exactly the same os described far Model

190.

il. Models 220 a, 219, and 220 S with Split Oil Pan

Removal:

. Drain aff the ail, remove the tie-rad and
the steering shock absorber.

. Unscrew the front engine broce (judder
brace) from the oil pan and the front oxle
support (only if installed),

. Unscrew the front part of the oil pon and
remove if.

. If the oil pan is removed only in order fo
remove the oil pump or to check the con-
necting rod bearings, the rear part of the
oil pan need not be unscrewed (Fig. 01-4/57).
if complete removal is necessary, first un-
screw the caver plate for the clutch housing,
then unscrew the two M 10 fixing screws
fixing the clutch housing to the oii pan as
well as the twa lang and hwa short fixing
screws on the oil pan rear part and remove
the oil pan. )

Fig. 01-4/57

Installation:

5. Check the fabric sealing ring in the oil pan

rear port which serves to seal the crank-
shaft ond, if necessary, repiace it. Carefully
press the sealing ring info the sealing ring
refainer by means of a hammer handle and
cut the ends off so that the ring projects
appr. 0.2 mm at the separating surface. This
is necessory in order to achieve sufficient
contact pressure at the joints. Qil the fabric
sealing ring, coat the separating surface of
the oil pan rear part with sealing com-
paund ond screw it on.

. Fit the rubber sealing ring for sealing the

front and rear parts of the il pan in the
groove and lightly glue it in place in such
a way that the ends project 1-2 mm and
that the distance from the separating sur-
face is the same on both sides. Apply
sealing compound to the separating sur-
face of the oil pan and also to the sealing
surface for the front sealing ring, put on
the oil pan and tighten the screws.

. Fix the front engine brace (judder brace}

to the front axle support and to the oil pan.
if necessary, adjust the connecking rod to
its correct length (see Job No. 22-2).

. Screw an the caver plate for the cluich hous-

ing, screw in the two M 10 fixing screws
and insert the oil dipstick.

. Install the tie-rod and the steering shock

absarber and top up the engine oil,
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Ili. Models 219, 220 S, and 220 SE with One-Piece Qil Pan

On Model 219 as from Engine End No.
7501549 and on Model 220S as from Engine
End No. 7503461 the split il pan was replaced
by a ane-piece ail pan. This one-piece ail pan
cannot be removed with the engine installed
in the vehicle. When the engine is removed,
the removal and installation procedures for

the oil pan are the same as described for
Model 190.

Note: On Models 2200, 219, and 2205 the
split oil pan can be subsequently replaced
by the one-piece oil pan without any modi-
fication.

With the introduction of the crankcase with
closed left side wall {without cylinder cover)
the front left hexagon socket screw for fasten-
ing the oil pan to the crankcase was moved
outward 35 mm. This oii pan cannot be in-
stalled in engines of previous design.

M. Removal and Installation of Qil Pump

Repair procedures see Jab No. 18-5, Section B.
Note: In the case of engines with a one-piece

oil pan, the oil pump cannot be removed
with the engine installed in the vehicle.

Fig. 01-4/58

I. Models 180 o, 180 b, ond 190 SL

Removal and installation procedures for the cil pump are the same as described for Model 190.

II. Models 220 a, 219, 220 S, and 220 SE

The removal and installation procedures for
the oil pump are basically the same as de-
scribed for Model 190, but the oil pump suc-
tion pipe is fastened with a bracket to the
second crankshaft bearing cap. Since, further-
more, the suction pipe is screwed to the oil
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pump housing and is not cast integral with it,
care must be taken to ensure that the suctian
strainer is parallel to the botlom of the oil
pan when the pump is being installed. If this
is nat the case, the suction pipe must be turned

(Fig. 01-4/58).



N. Removal and Installation of Counterweight and Vibration Damper on Crankshaft

Repair procedures for the vibration damper see Job No. 035, Section |.

I. Counterweight on Models 180 o, 180 b, and 190 5L

On Models 1804a, 180 b, and 1905SL a coun-
terweight is mounted on the front crankshaft
end as in the case of Model 190 (Fig. 01-4/59).

Removal and installation procedures are the
some os for Model 190.

On recent cars of Models 190 and 190 SL the
counterweight with fong hub has been re-
ploced by o counterweight with a short hub and
a spocer ring. As o resull, the crankshaft is
no longer sealed af the front by the hub of
the counterweight, but by the spocer ring
which has been installed in all cars of Models
1B0 o and 180k and in all 6-cylinder engines
(see Fig. 01-4/60).

The advantage of this modification is thot
when the sealing surface is worn only the spac-
er ring has to be replaced and not the whole
counterweight.

The spacer ring Part No. 1210310051 can
alsa be installed subsequently; in this case,
the counterweight with long hub Part No.

121 031 01 07 must be replaced by a caunter-
weight with shart hub Part No. 121 031 03 07.

Fig. 01-4/39
i Pulley 5 Dowel pin 9 Crankshaft sprocke!
2 Counterweight 6 Dawei pin 10 Woodrutf key
3 Washer 7 Qil seal 11 Compensating ring

4 Shoulder screw B Qil thrower 12 Crankshaft

Il. Counterweight and Vibration Damper on Models 220 q, 219, 220 5, and 220 SE

On Models 220q, 219, 2205, and 220 SE a
vibration damper is installed between the
counterweight (2) and the pulley (8) Fig.
01-4/60).

Fig. 01-4/60

1 Crankshaf!

Z Counterweight
3 Shoulder screw
4 Cantact disk

5 Féywheel ring
4 Pressure spring
7 Shear biock

8 Puliey

¢ Contaet ring on pulley
10 Spring washer
11 Hexugan screw
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Removal: . ond pull the counterweight of the crank-
shaft, using Puller 000 589 17 33.

1. f the vibration damper ond the counter-
weight are removed with the engine in
the vehicle, the rodiator must be removed

beforehand (see Job MNo. 50-1).

Note: If the counterweight has to be re-
placed, remove the crankshaft and re-
balance it together with the new counter-
weight and the flywheel {see Job No.

2. Unscrew the fan, release the tension of 03-3, Section G).

the fan belt at the belt tensioner ond re-
move the belf.

3. Fit the two Clamps 187 589 0431 over the ~ Installation:
flywheel rings and slightly compress the
vibration damper (Fig. 01-4/61). 8. Fit the counterweight {2) to the crankshaft

extension pin and turn it until the bores
for the dowel pins are lined up.

Attention! The bores are slightly offset
with respect to each other in order to pre-
vent the counterweight from being in-
stalled incorrectly.

Then drive in the two dowel pins. They
must be seated firmly in the bores; if that
is not the case, the bores must be bored
and reamed to a diameter of 9.930-9.946
mm (10 @ X9) with a maximum depth of
9 mm; use thicker dowel pins 10h8 X 8
DIN 7 {9.978-10.000 mm () (Fig. 01-4/62).

Fig. 01-4/61

Now firmly tighten the counterweight (2)
on the crankshaft by means of the shoul-

4. Detach the connecting rod af the front der screw (3)

engine brace, if installed. Then detach the
front engine support at the rubber mount-
ings and lift the engine at the front until
the lower edge of the vibration damper
is ubove the upper edge of the front axle
support.

3. Unscrew the hexagon screws (11) for fas-
tening the pulley and take of the pulley
together with the vibration damper (Fig.
01-4/60).

é. Unscrew the wing nuts of both clamps
evenly and disassemble the vibration dam- N
per. Check all parts and, if necessary, re- \
pair or replace them. \

7. Unscrew the shoulder screw (3) which
fixes the caunterweight to the crankshaft, Fig. 01-4/62

—mf0%
N
N
\
|

-369810.2
T‘ —-I X9
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Change: Assembly instructions on changed connecting rod added,

9. Assemble vibration damper. Inserf the
8 pressure springs and 2 shear rubbers
into flywheel and clamp uniformly by
means of the two clamps 187 589 04 31
(Fig. 01-4/61).

10. Place outer contact disk (4), the compressed
fiywheel rings (5) and the inner contact
disk (4) onto contact ring {9) of the pulley
and attach by means of hexagen screws

(11) to counterweight. Use spring washers
with hexagon screws. Then remove the two
clamps from vibration damper.

11. Lower engine, attach front engine supporis
fo rubber mountings and fasten connecting
rod of engine brace. Attach fan belt and
tighten, then mount fan.

12. Install radiator and top up with cooling
water {refer to Job No. 50-1}.

O. Removal and Installation of Crankshaft with Counterweight and Flywheel

Repair procedures see Job No. 03-5, Sections A, B and G.

Removal and installation of the crankshaft for
models 180 q, 180 b, 180 ¢, 190 5L, 220 q, 219,
2205, 220 SE is the same as for model 190,
except that the front seal of the crankshaft is
no longer, as before, on the hub of the coun-
terweight, but on a specially aftached spacer
ring (refer fo Section N, page 01-4/47}.

in addition, model 190 5L is provided as from
engine, end No. 6500795 with a flywheel
having a larger attaching flange. The bolt hole
circle has been enlarged from 56=0.2 mm to
78+0.1 mm. For replacements, only crank-
shofts of the 2" version with the matching
flywhee! will be available.

instead of the farmer thrust washers fixing the
crankshaft in axial direction, which are in part
still used today, all our engines will in future
be provided with a fited bearing and callar
in the cylinder crankcase (upper bearing shell
section), and in some cases also in the crank-
shaft bearing cap (lower bearing sheil section).
(For details refer to Job No. 03-5, Section B}

The bolts for the crankshaoft bearing cap are
now for all fypes uniformly assembled with
spring washers B 12 DIN 137. For engines,
where the second crankshaff bearing cap is
used to attach the bracket for the oil pump,
these bolts are assembled without spring
washers,

Chonge Nao. le / August 1981  Woarkshep Monual Models 180 te 220 SE
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P. Removal and Installation of Piston and Connecting Rods

Removal and Installation of pistons and connecting rods on models 180 a, 180b, 190 SL, 220 g,
219, 220 S and 220 SE is exactly the same as for model 190. In these models the pistons may be
removed in upward direction.

In all models, with the exception of models
180 a and 180 b, pistons with extended skirt
will be used (Fig. 01-4/63).

The piston for modei 220 SE has a piston pin
bore of 24 mm dia. as compared with the
piston for models 220 q, 219 and 220 S, which
have a 22 mm dia. Since the reinforcement of
the connecting rods ai the piston boss of
modeis 219 and 220 S the external dia. of the
bushing is now also 27 mm, similar to model
220 SE, instead of 25 mm as before. The inter-
nal dia. of the bushing of modeis 219 and 2205
has remained the same.

L

Fig. 01-4/63a
Small End with Oil Hales

R-R08

Fig. 01-4/63
Piston Shapes

Madels 180¢, 190, 190b, 190 5L, Models 1800, 180b
2200, 219, 2205 and 2205E

For connecting rods and pistons of models
180 ¢ (from the beginning) and 190SL the
distance from the center bearing hole has been
changed from 154 mm to 149 mm, the distance
from center piston pin hole to piston head
from 43 mm to 48 mm, and the diameter of
the piston pin from 25 mm to 26 mm. The
pressure oil hole to piston pin has been elimi-
nated. Instead, the piston head is provided
with three holes through which the splashed
oii reaches the piston pins.

Connecting rods and pistons are installed in such a manner that the lower oil hole “a" at the
connecting rod boss, or the holding lugs of the bearing shells, respectively, point towards the left,
and the arrow on the piston head in the direction of driving.

Q. Disassemhly and Reassembly of Crankcase

Disassembly and reassembly of cylinder crankcase for models 180 q, 190 5L, 220q, 219, 2205
and 220 SE is substantially the same, since the various crankcases vary but slightly in construction.

On models 180a and 190SL fastening the the bracket for the air suction pipe support.

right-hand cylinder cover holds simultaneously
also the bearing block for the carburetor
linkage relay lever, on type 190 5L in addition

01-4/50
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For some time now, Models 180 c and 190 5L
have been fitted with a crankcase on which
both the left and the right side wall are closed;
the cylinder covers which were previously used
are na longer fitted.

The bearing bracket for the relay lever of the
carburetor linkage in Model 180a and the
bracket for the air suction pipe support on
Model 190 SL which were previously fostened
to the crankcase together with the cylinder
cover are now screwed directly to the crank-
case.

The crankcase has 3 threaded holes M 4 and
1 threaded hole M 8 for this purpose.

On Madels 180a and 180b the bearing
bracket is fixed with 3 hexagon screws
M 6X15 and the threaded bore M 8 is clased
by o 10 mm hexagon screw with sealing ring.

On Model 190 SL the bearing bolt is screwed
inta the M 8 bore together with a sealing
ring. The two frant threaded bores M é are
closed with twa 10 mm hexagon screws with
sealing rings. The third rear threaded bore
M & remains apen.

Liberally caaf the threads of the screws and
the surfaces of the seaiing rings with sealing
campaund in arder ta ensure praper sealing
af the water jocket space.

The ciosed crankcase was first used an
Model 180 a as fram Engine End No. 85 07471
Madel 190 as from Engine End No. 85 09140
Mode! 190 SL as fram Engine End No. 8501732

All cars of Madel 180 b have the crankcase
with closed side walls.

gi»«

-
da —and

I
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On Models 219 and 2205 a crankcase has
been used for some time now, an which the
left side is closed and is consequently no
longer fitted with a cylinder cover.

This crankcase was first used on

Mode! 219 with standard clutch
as from Engine End No. N 85 00340

Model 219 with hydraulic automatic clutch
as from Engine End No. Z 8500121

Model 2205 with standard clutch
as from Engine End No. N 85 004647

Madel 220 S with hydraulic autamatic clutch
as from Engine End No. Z 85 00283

All cars of Model 220 SE have a crankcase
with the left side wall closed.

On Madels 18¢a, 190SL, 220a, 219, and
2205 the partition plate between crankcase
and clutch housing has been reinfarced fram
5 mm ta 6 mm in order fo imprave the cen-
tering of the clutch.

Note: All cars aof Madels 180b and 2205E
have the 6 mm partitian plate.

On Models 180q, 1905L, 219, 2205, and
220 SE the length of the dowel pins top leff
in the crankcase for centering the partitian
plate and the clutch hausing and the dowel
pin top right in the crankcase far centering
the partitian plate were increased in diameter
from 8 ta 12 mm. All cars aof Madel 180 b have
these thicker dawel pins. When installing a
replacement engine or a new partitian plate
ar a new clutch housing, it may be necessary
to use shouldered dowel pins. For details see
the tables belaw.

Fig. 01-4/64

+ 0,006
Bomé= ¥ gq;5
+ 0,007

12 5= 12
@ m + 0.8
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Dowel Pin Crankcose - Partition Plate - Clutch Housing

Diameter of bore in Dimension
. . Part No. ]
Cronkcose Portition plaote Ciuteh housing b d c
8 8 8 186 991 07 01 — — 24
8 B8 12 180991 01 42 14 16 30
& 12 12 1 1% 19 30
12 8 8 180 991 03 62 19 11 30
12 12 g8 180 991 02 02 13 17 30
12 12 12 180 991 00 40 e — 34

') If a partition piate ond o clutch housing with 12 mm dowel pin bores is instolied, u dowel pin must be made
os shown in Fig. 01-4/64, Dowel Pin 18099102 62 cun be used in an emergency.

Dowel Pin Cronkcase - Partition Plate

Diomeier of bore in ‘Dimension
Part No.
Cronkecase Portition plaote a b c
8 8 1864 991 08 01 -— 16
8 12 180 991 04 42 2
12 8 180991 04 42 2
12 12 180991 01 0 — — 20

R. Removal and Installation of Front Grease Seal for Crankshaft with Engine Installed

in Vehicle

On Models 180 a, 180 b, 190 SL, 220 a, 219, 220 S, and 220 SE the removal and instailation proce-
dures for the front grease seal for the crankshaft are the same as described for Model 190. If
the grease seol is being replaced, always check the spacer ring, or in older engines of Models
190 and 190 SL the hub of the counterweight to see whether the sealing surface for the grease
seal is badly worn (see Figs. 01~4/59 and 01-4/60). If the sealing surface is badly worn the
parts must be replaced.

S. Removal and Installation of Flywheel

Repair procedures see Job No. 03-5, Sections E to H.
On Models 180q, 180L, 190 SL, 220 q, 219, 220S, and 220 SE the removal and instailatian pro-
cedures for the flywheel are the same as described for Model 190. The foliowing poinis deserve

attention:

On Madel 190SL a flywheel with a larger
attaching flange was installed as from Engine
End Na. 6500795, The boit hole circle was
increased from 56£0.2 mm to 78=0.7 mm.

On Models 1905L, 219, and 2205 a spacer
sleeve wos instolled on some cars between
crankshaft and annular grooved bearing. On
the present crankshafts the bore is not so
deep and consequently the spacer sieeve is
no longer necessary.
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On Models 219 ond 220 5 with hydraulic outo-
matic clutch the annular grooved beoring
has been replaced by a centering ring for the
journal of the clutch end plote in the crank-
shaft. On recent cars the centering ring is no
longer fitted and the journal has been corre-
spondingly increased in diameter.

On Models 219 and 220S the flywheel has
been chonged and is now of the same design

as on Models 180a, 180b, ond 1905L. The
new fiywheel can only be installed subse-
quently if the clutch {without drive plate) is
replaced.

The flywheel fixing screws {stretch screws)
are tightened with a torque of 6-6.5 mkg in
the case of 4-cylinder engines and of 4-4.5
mkg in the case of 6~cylinder engines. The
screws are not locked.

T. Removal and Installation of Roller Chain with Engine Installed in Vehicle

For Models 180 a, 180 b, 190 5L, 220 o, 219, 220 S, and 220 SE the removal and instailation proce-
dures for the roller choin are the same as described for Model 190.

If repair should be necessary, a chain with a jointing link {spore link) can be installed as a
substitute for the endless chain. This enables the chain to be replaced without disassembling the

engine.

When the engine is being overhauled, however, an endless chain should always be fitted if the

chain has to be replaced.

On earlier cars of Model 180 a, a single roller chain was fitted. Later, as fram Engine End No.
85 10924, this was replaced by a twin roller chain of the type used in the other models.
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Testing and Repairing Engine

The test and repair pracedures for the engines af Madels 180 a, 180 b, 190 5L, 220 o, 219, 220 5,

and 220 SE are basically the same as those described for Model 190.

The following pages contain only the deviotionsrom the basic procedures and the tables listing the

measurements necessary for testing and repairing the engine.

Crankcase and Cylinder Head

Job No.
01-5

A. Cleaning, Pressure-Testing and, if necessary, Surface-Grinding of Crankcase

For Models 180 a, 180 b, 190 SL, 220 o, 219, 220 S, and 220 SE these procedures are the same as

described for Model 190.

Machining Dimensions far Crankcase

ww = piston recedes
+ = piston projecis

220a and 219, 219, 2205 with
Madel 1800, 18 % 7 2205_with €= 87:] and
4 £ = 7.6 220 SE
Total height 238.4—2385 1346137 213.1-213.2
Permissible stock remaval 0.3
in a longitudinal
- direction 0.05
Permissibie
deporture
from plane in a loteral
direction 0
Permissible departure from
arallelity between upper and
ower separoting surfoce in o 0.1
longitudinal direction
Test pressure with air ,
in hot water {70° C} aim.
Distance between pistan batlom
and seporating surfoce +0.310.25 —03 iggg ‘02 ig%g
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For Models 180a, 180 b, 190St, 220 @, 219, 220 S, and 220 SE these procedures are the some

B. Boring and Honing of Cylinder Bores

as described for Model 190.

Machining Dimensions of Cylinder Bores

Machining Tolerances of Cylinder Bores

Models 180 q, 1805, 190, 190 b, 19051, 220 q, 219,
2205, and 220 SE

180a, 180b
d 220a, 21% Permissible degree of
Overhaul stage 190, 190 b 2205 290 SE outaf-round 0.013
190 SL '
Standard size giﬁ gg:g‘é’g Permissible conicity 0013
Permissible departure of
. 85,250 80.250
Intermediote stage 52577 802;2 cylinder bores from ver-
‘ tical to cronkshaft axis, 0.05
calculated over total
£5.500 80.500 height of cylinder
'
15t Overhoul stage R5 535 .5
Permissible roughness 0.003—0.005
86.000 81.000
d
2nd Overhaui stoge TR 5053
Average depth of car- max. 50%
3rd Overhaul stage 86.500 81.500 rugation of roughness

The pistons must be so chosen that the difference in weight of the pistons in any one engine

does not exceed 4 grams and that the running cleorance is 0.04 mm.

C. Machining and Pressure-Tasting of Cylinder Head

Machining Dimensions for Cylinder Heod

For Models 1804q, 180b, 190SL, 220 a, 219,

Model

190 5L

220a

180a, 180b
: 219
190, 190 b 2905

220 5E

Total height

84.8—85.0

Permissible stock remo- 4

val

0.8

Permis-
sible de-

parture tian

in o longitu-
dinal direc-

0.1

from in o iateral
plane direction

Permissible depariure

from porollelity between

ting syurfoce in o longi-
tedinal direction

upper and jower sepora-

0.1

220 S, ond 220 SE this procedure is the same
as described for Model 190.

After machining the cylinder head separating
surface, remachine the valve seats in order to
ensure that the minimum distance between
valve head and cylinder head seporating sur-
face is maintained {see Section F).

Test pressure with oir
in hat water (70° C)

2 otm,
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Compression Rafio and Capacity of Compression Chamber

Madel 180 180b %?3"; 2293 1 220sE ATER

e a ! 93 GO SL 4
Com- maximum 7.0:1 7.25:1 78 9.0 8.8 7.3 8.8 9.2
pression standard 6.8:1 7.0:1 7.6 8.7 8.7 4.8 85 8.8
ratio minimum 6.6:1 6.8:1 7.35 B.4 B.4 6.5 8.25 8.45

Total compression cham-

ber copacity with cylinde: 78 5845 76—B2 |53.5—57.5|45.5—49.546.9—49.561.0—65.060.3—66.3|57.8—63.8
head fitted in cm?

Compression chamber

capocity in cylinder head 170371 3168.569.5/44.3—45.3/36.4—37.436,4—37.4:51 2—52.2/51 7—537149.3—51.3
with volves and spark

plugs fitted in cc

Height of compression
chambnr in cylinder head 18+£03 | 18403 | 18103 | 183403 | 318%03 | 18%+03 | 18£03 | 18103

'} On Medel 219 up to Engine End Mo. 7504347, on Modei 2205 vp 1o Engine End Mo, 7509083

13 On Madel 219 with stondard ciulch os from Engine End No. N 7504348, with hydroulic ouvtomotic cluich os from Engine End No. 2 7500002,
On Madel 220 § with standard clutch os from Engine End Mo, N 7509084, with hydrauiic cutomotiz cluich as from Engine End Ma. Z 73 00008,
3} Engines with jower comprassion as on optiona} extra, on Models 2200 and 217 according to SA 10037, on Mcdel 720 § occording ta SA 10187,

} Up to Engine End No. 6503803,
s} As from Tngine End No. 6503804,

D. Checking and Replacing Valve Guides

For Madels 180 o, 180 b, 190SL, 220q, 219, 220S, and 220 SE this procedure is the same as
described far Mode] 190.

On the first cars of Madels 190 SL, 219, and 220 S shouldered valve guides were instalied, which
were later replaced by valve guides with o snap ring (fo prevent axiol displacement} of the type
used on all cars of Models 180 a, 180 b, and 220 SE (Figs. 01~5/1 and 01-5/2). All cars af Madel
220 a have shauldered valve guides os stondard ports.

When repairs are carried out, the shouldered valve guides can without modification be replaced
by valve guides with o snap ring.

On Model 220 SE the exhaust valve sealing system is the same as on the other models, but the
inlet valve is sealed by o silicone sealing ring (see Fig. 01-4/25}. For this reason, the top of the
inlet valve guide has been redesigned (Fig. 01-5/3).

e ALY X
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- ‘k“ - Y Rt R 3, - ' ! SR T~ Y i_
SN S—— 5 R £ 71 |ttt L i ] 7 - 137 L 2382

Fig. 01—5/1 Fig. 01—5/2 Fig. 11—573

st Version with 2nd Version with Inlet valve guide
shoulder snap ring Model 220 SE
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Dimensions of Vaive Guides and Bores in Cylinder Head

Model 180a, 180b, 170, 190b, 1905L, 220a, 219, 2205 and 220 5E

Internal .
Color | External | diameter tength L | goreingyl | oot
Part-No. Overhavl stage diometer d . | Gversize
code D n- Ex- In- Ex inder heod | in cylinder
let houst let haust heod
. 14013 14.000
14.007 14.006
inlet
121 0500024
1800500224 1| Standard size red “11311; 14.006
Exhaust ) 1402
1210501624 3
i 14025 14.012
white 14.019 74018
inlet
9 X
121 050 02 24 . : g?g ;gg?g 673 57 + 0,007
18005003 247) Cverhaul stage red 1425 14.200
vietag 74207 14578
Exhaust
1210502224 %
inlet
1210500324
180050 04 24 1) 2nd white | 14425 14.400
Overhaul stoge 14.407 14.418
Exhaust

Naote: The port numbers refer ta valve guides with a snop ring.

1} Inlet valve guide for Model 220 SE

%) Length of inlet valve guide for Model 220 5E = 65.5 mm.

3} The previous Exhoust Yalve Guides 121 05001 24 {standard size), 121 050 04 24 {15! overhoul stage}, and
12105005 24 [2nd gverhoul stoge) with o length L = 58 mm con be used up.

Thrust Collars for Valve Springs

When installing the thrust collars, please note that in the case of shouldered valve guides thrust
collars with a dimension o0 = 2.2+0.2 mm are instolled, and in the case of valve guides with a
snap ring, thrust collars with a dimension @ = 1.1+0.2 mm (Fig. 01-5/4).

Under special circumstances thrust collars with the dimension o = 2.2+0.2 mm can be used for
valve guides with a snop ring, but on no account should thrust collars with the dimension a =
1.1+0.2 mm be used for shouldered valve guides.

A By

Z-E5%

Fig. 01-5/4

Dimension a = 22402 mm for shouldered valve guides
Dimension a = 1.1+0.2 mm for volve guides with o snop ring

in the case of inlet valve guides for Model 220 SE (injection engine) with sealing ring and sealing
ring retainer, the thrust collars have been replaced by o plain washer (see Fig. 01-4/25),
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E. Replacement of Vaive Seat Rings

For Models 180 @, 180 b, 190SL, 2200, 219, 220 S, and 220 SE this procedure is the same as de-

scribed for Model 190.

Iniet Exhaust
T {
/)
f
a
%
%
]
iy
L
L]
| 4 g
I T %
} _'-.- 7 e ———tir [} B s
=t 13
; F-ch
! 1
% T M‘“ -
} r
B —
Fig. 01-5/5 Fig. 01-5/6
Dimensions of Cylinder Head Bores and Valve Seot Rings
Valve seat rings Inlet Exhaust
180a, |220aond219| ZOSEANG | 1800, | 2200 209,
Madel 180 b, 2205 with ith 180 b, 2208
190 SL £ = 7.6 wil 190 5L 220 SE
g = 8.7:1
Standard size 1210530233 | 18003301 31 180 0520531 | 1210530232 [ 1BO 033 0732
Part pumber
19 Overhaul stoge| 1210520331 | 180053023 | 1800530631 | 3210530332 | 180 053 08 32
Standard size 48.000 44,000 43.000 42,000 39.000
Base bore D 48016 406 13016 42014 P06
in cylinder head
18 Overhaui stage 48,500 44,500 43.500 42,500 39.500
48.516 44.516 43516 42.516 a9.516
Standard i 48.106 44.3150 43.100 42100 39.100
andard size 48,090 44740 43.030 42.090 39.050
Diometer "Ds"
of valve seat ring (49.300)%) | (45300)%) | (44.300}) | (43300)7} 1 (40.300)1)
1st Overhoul stage] 48.600 44 650 43.600 42.600 39.600
48.590 44.640 43,590 42.590 39.590
Standord size 8.00 4.80 _ 7.70 2.50 9.00
isight " 791 671 7.61 9.41 891
of valve seat ring e -
19 Overhau! stage| —&% 6.80 7.70 9.50 | 9.00
791 671 7.61 941 | 8.91
i 10.00 8.50 270 27.50 ) 27.00
Depth in 10,10 B.60 980 77 .60 27.10
cylinder head ; ) 12 12 17.70 18.00
' 13 | T3 18.30 18.30
E
Force-fit nvqrsize of 0{274 0&)24 : 0*.274 0&;74 0}.{274
valve seat ring 0100 . 015 | ol00 0100 | 0100
‘ !

1} Rough-turned diometer. Re-lurn or regrind the valve seat ring fo make sure that the prescribed force-fit over-

size is olwoys mointained.
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F. Machining Valve Seats in Cylinder Head

For Models 180 a, 180 b, 190 5L, 220 q, 219, 220 S, and 220 SE this procedure is the same as de-
scribed for Madel 190,

Machining Dimensions for Valve Seats in Cylinder Head

180, 180b, 150 2200, 219
Mode 190 b, 190 SL 2205, 220 SE
Yalve seat width 1.25—1.75 1.25—2

Yulve seat angle in cylinder head

90°—-30°
Permissible o_ut-of-round of valve seat 0.05
Backing-off of volve seat 120° or 150°, or with backing-off

cutter minimum 0.1

Permissible Depth of Valve Disk in Relation to Cylinder Head Separating Surface

Models 180a, 180b, 190, 190b, 190SL, 2200, 219, 2205, and 220 SE

for new valve seats for reconditioned valve seats

Minimum distance for reground Maximum distonce
for new valves valves for new valves for reground valves

inlet Exhoust Inlet Exhoust Inlet Exhoust Inlet Exhaust

0.8 16 1.3 16.8 1.8 17.2 23 18
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A. Grinding Crankshaft

Power Unit Assemblies

Job No.,

03-5

For Madels 180 a, 180 b, 190 SL, 220 q, 219, 220 S, and 220 SE this procedure is the same as de-

scribed for Model 190.

Tahle of Crankshaft Grinding Overhaul Stages

Crankshoft journals Crankpins
Model Overhaul stage Width of
Diameter journals Crankpin Crankpin
of journols at locating diometer width
bearing
. 69.96 34.000 51.96 32.000
Standard size 6994 34025 5794 32.100
1st QOverhaul 6%9.71 5171
stage 69.69 51.69
18Ga, 108b, 190, 170b 2nd Qverhaul 69.44 34.000 51.46
190 SL stage 69.44 34025 51.44 32000
to {o
3rd Qverhaul 69.21 34700 1) 51.21 92,360
stage 6%.19 34735 51.1%9
4th Qvarhoul 68.946 50,96
stage 63.94 50.94
Standard size 59.96 30.000 47.96 30.000
59.94 30.021 47.94 30.084
1st Overhau 59.71 47.71
stage 59.69 47.69
220, 2205, 2nd Overhaui 5746 _ 30,000 4746
219, 220 SE stage 5544 30.027 i7.44 30.300
to ta
3rd Overhaul 3921 30.700 ¥} a2 30.000
stoge 59.1% 30725 4719
4t Overhaol 58.96 46.96
stage 58.%4 46.94

) In steps af 0.1 mm, according ta the avoilable check plates.

The tolerances given in the above tabie for the various overhaul stages must on no account be
exceeded, and it goes without saying that all journals and pins must be ground to the same
overhaul stage. Make sure thot the fillet radii (2.5-3 mm) on the crankshaft journals and crank-
pins are strictly adhered to.
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Machining Tolerances of Crankshaft

180 a
180b 2
Model 190 205
1906 220 SE
190 5L
Permissible out-of-round toleronce of crankshaft jaurnals
- 0.005
and crankpins
Permissibie conicity of crankshaft journals and crankpins 0.01
Permissible misalignment of crankpins with regard ta 0.01
crankshaft journals, related to bearing lengih )
Permissible run-aut of center crankshaft journal with
crankshaft supported on the outside journals 0.02
Permissible lateral deflectian of lacating journal 0.015
Permissible raodial deflection of flywheel flange related 0.02
to the crankshaft jaurnals ’
Permissible lateral deflection of flywheel flange reloted 0.01 0.012
ta the crankshaft journals, measured at external diamete: . :
Fillet radii an the cronkshaft jaurnais and crankpins 2.5-3
68—74 4 7074
Hordness af crankshoft Sclerascape hardness
. . b
journals and crankpins Rockwell hardness 5 1 ' 57— 41
Permissibie unbaionce of crankshaft 15 emg )

'} The crankshafi is baianced together with the frant counterweight and the flywheel.
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Change: Cannecting rod for madels 180 ¢ and 190 5L 2nd wersion added, dhange at*).

B. Re-Bedding of Crankshaft

The procedure for models 180 a, 180 b, 180 ¢, 190 5L, 220 a, 219, 220 5 and 220 SE is the same

as for madel 190,

Bearing Play of Crankshaft

Models 180a, 180b, 180c, 190, 190b, 1905L, 220 q,
219, 2205 and 220 5E

Radial’] End Pg:gasgglzo}cating
0.045-0.040 0.09-0.234"

Y The obove radio} ploy for new engines is oftained by proper
salsetion of cronkshofis and beoring shails, with o bearing ploy
of 0.05 mm the gooi. This radio! play should be definitely main-
tained aiso during repoirs.

%) During repairs, on end play of 0.30 mm is permifted.

Base Bore in Crankcase

Diameter of Crankshaft Bearings with Bearing
Shell Halves Fitted

Overhaul Stages

Stan-
Model | dord | | 1 I IV

1382'1’53“’ 69.99 | 6974 | 69.4% | 69.24 | 4999
190h, 190SL | 7002 { 69.77 | £9.52 | 69.27 | 69.02

200,219 | 5999 | 5974 | 59.49 | 59.24 | 5899

2205,2205E | 4002 : 5977 | 5952 | 59.27 | 59.02

Mode] T80, TEDE, TR0 190, 220, 213 705
Housing bare 74.500-74.519 67.000-47.019
Perm. out-of-reund of bose bore 0.0
Perm. conicity of base hore 0.01
Crush of bearing shell holves + 001
Thickness of Check Plates on Locating Bearing
QCverhaul Stages
Model Standord | 1l I Y V'S Vi Vil
180 @, 180 b, 190, 1.980 2.030 2.080 2,130 2.180 2.230 2,280 2.330
190 b, 190 5L 1,945 2015 2.065 2115 2145 2215 2,265 2315
220 q, 219, 2208, 2.980 3.030 3.080 3.130 3.180 3230 § 3.280 3.330
220 SE 2.965 3.015 3.065 3715 31645 3215 3.265 3315

To fix crankshaft in axial direction the engines
were provided with a shouldered locating
bearing, as well as with check plates. The check

R-s507

Fig. 03-5/1

1 Crankshaft bearing cap 2 Heavy dawef pin 3 Check plates

plates ore fastened to the second crankshaft
bearing cap on both sides with heavy dowel
pins (Fig. 03-5/1).

Here, the heavy dowel pins may not project
more than 1.5 mm from the hole. They should
be sufficiently withdrawn with regard to the
check plate that any contact with the crank-
shaff is made impossible.

When repairs are made, and the crankshaft
bearings are replaced, the former, and now
still partially used check plates are replaced
on all our engines by a shouldered locating
bearing in the cylinder crankcase (upper beo-
ring shell holf) ond in part olso in the crank-
shoft beoring cop {lower bearing shell half).
For the overhaul stages these shouldered beo-
rings — bearing shell halves also as to width ~
are supplied in oversizes for refinishing to the
specified end ploy.

Change No.1d / August 1961 Workshap Monual Models 180 ta 220 SE
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C. Reconditioning and Re-bushing of Connecting Rods

This work for models 180 a, 180 b, 180¢, 1905L, 2204, 219, 220 S and 220 SE is the saome as for
mode! 190.

N{\

N———vian
I

a I, T

Fig. 03-5/3

AR

- @)4

Diameter of Conrod Bearings with inserted

Bernring Play Values For Connecting Rod
Bearing Shell Halves Fitted

End Play
Madel Radial Play') when new |after repairs Model Eii;:d— | ;Owla;houi S:’:ges v
}gg 2,' 11 gg'b, 0.045-0.060 | 0.120-0.259 1800,180b, | 5199 | 5174 | 51.49 | 51.24 | 5099
190b, 190 5L up to 05 100 ey | 5202 | 5177 | 5132 | 5127 | s
208 2% e | 00450050 | 01100227 00,219 | 4799 | 4774 | 4749 | 4724 | 4699
i 2205,2208E | 4802 | 4777 | 4752 | 4727 | 47.02

"} The stated radial play with new engines is preduced by proper
sefection of cronkshoft ond beoring sheils, trying for a beoring
ploy of 0.5 mm. When repoiring, this radial ploy sheuld by ail
maons be adhered lo,

Dimensions of Connecting Rod

Model 180a, 180b, 1B0c, | 2200 and 219, 2205 | 219,220 5 2nd Version
190, 190b, 190 5L 1st Yersion and 220 SE

Base bore D 55,600 24000

55.619 54,019
Stondard Size 28,000 25.000 27,000

28.02% 2502 27.00

Base bore dt}
28.500 25.500 27.500

Overhaul Stage — e st

28.521 25.52 27.521

Perm. out-of-roundness of base bare 0.01

Perm. conicity of base bore 0.01

Crush of bearing shell holves + 0.1

Distance “a* from center of kore to 153.95 134.95

center of bore? 154.05 135.05

Width of connecting rod “b* 21880 29.890
31.841 29.857

Perm. differance in weight between connec- 5

ting rod assemblies in ony one engine g

Perm, deporture from axiol porallelit

for a leng?h of 100 mm i Y 0.03

Perm, longitudinol disfortion for a 0l

length of 100 mm ’

% The bose bore *d” for madels 180 ¢ and 190 5L as from engine No. 121528000001 = 27.000-29.021 mm.
% Distance a for modeis 180 ¢ and 190 5L os from engine No, 121,928 000 001 = 348.95-149.05 mm.
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Dimensions of Piston Pin Bushing

Model

Stondard Size

Qverhaul Stage

Rough-turning

Final Dimensions*}

Dimensians

180, 180 b, 190, 28.048 28,548 24,500 25,007
190 b, 190 5L 28.035 28,535 24,552 25.013
29.108 29.508 25,705 26,012
180¢, 190512 e e —
& ) 29.070 29.570 25.403 26.018
220 and 219, 2205 25.048 25.548 21.500 22.007
13t Version 25.035 25.535 21.552 22.013
219, 2205 27.048 27.548 21.500 22.007
2nd Versian 27.035 27.535 21.552 22.013
27.048 27.548 ) 007

990 SE 23.500 24.0)
27.035 27535 23.557 24.013

'} Toleranca subdivisions of final-turned piston pin bushing, refer to poge 03-5/7
#3170 5L as fram engine design 121,928,

For model 220 SE the connecting rod eyes are larger and the 1.D. and OQ.D. of the pressed-in
bushings are 2 mm larger. For reasons of standardization models 219 and 220 S are now alsa pro-
vided with heavier connecting rods, with the O.D. of the bushings also increased by 2 mm, while
the I.D. remains the same.

This work is for modeis 180 q, 180b, 180¢,
190 SL, 220 q, 219, 2205 and 220 SE the same

as for model 190.

Similar to model 190, models 190 5L, 220 q,
219, 220 S and 220 SE are provided with full-
skirt autothermic pistons (so-called slipper
pistons} with extended skirt. Models 180a and
180 b on the other hand have full-skirt auto-
thermic pistons without extended skirt {Fig.

03-5/4).

D. Fitting Pistons, together with Rings, into Cylinders

Fig. 03-5/4

Pistan far madels
180 ¢, 190, 190 b, 190 5L,
2204, 219, 2205 ond 220 SE

Chenge Mo. 1d / August 1981 Workshop Monuad Models 180 1o 220 SE f

Piston far madels

180 a and 180b
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Pistons Available for Overhaul Stages

Pistan Dia,
Mode! Intermediote I N I,
Standard Stage Overhoul Stage | Overhaul Stage |Overhaul Stage
180, 180b, 180 c, 190b, 1905L; 84.96-84.98 85.21-85,23 85.46-85.48 85.96-85.98 86.46—86.48
2200, 219, 2205, 220 SE 79.96-79.98 80.21-80.23 80.46—80.48 80.96-80.98 81.46-81.48
Piston Ring with Gap and Groove Clearance
Piston Rings 1800, 1806 | 180<, 150 190b 20a, 219, 2208 220 SE
Compression ring Compression ring'} Compression ring
Groove | 10 f 85/77.46x2Cr § 10f 80/73%x2Cr § 10 80/73x2CrS
001 0373816 001 037 57 16 001 037 57 16
Topered compr. ring Tapered cornpr. ring Tapered compr. ring
Groave I 11 f B5/77.6x25 11 f BO/73%2.5 11§ B0/73% 2.5
0071 037 43 14 KE 54 N 277 KE 54 N 277
Navix stepped ric?g
i it 3
| S 9 e Toparedcompr.in
roove X
30 f B5/77.6%3 B5x3T~16 B0%3T—16 Novo?) KE 54 N 277
KE 54 N 278 Nova 000 037 1017
000037 0017
Novix slotted ring with F55S expander Wide chonnel oil
conirol ring with
Groave IV Goetze cra.xponder
85%5T~17 Nova 85%5 T~ 17 Nova 8073 4%5
000 037 29 18 0000373018 007 037 79 18
Groove } 0.55-0.70 0.55-0.70 0.55-0.70
G Groave il 0.45-0.40
- 30-0. 0.30-0.45
P Groave I 0.30-0.45 0.30-0.45 -0
Groove 1V 0.25-0.40 0.25-0.40 0.25-0.40
Groove |
eSS . 0.045-0.072
Groove E_E_'E”_ Mahie Nirol
Bt GroooTi 0.035—0.042 0.035-0.062 0.030-0.057 530083
Groave |V 0.035-0.062 0.045-0.072

} Hei.ghi of campression ring of farmer Mahle pistan 2.5 mm.
%} Height of stepped ring of former Miral pistan 2.5 mm,

Note: The designations of pistons and piston rings refer o the standard size, while the gap and groove clearances
of the rings apply to all overhaul stoges.

To maintain piston pin clearance or overlap, pistons and piston pins having the same color code
should be used.

03-5/6




Color Code for Associated Piston Pins and Pistons

. . . . Baore of Bore in piston
Pistons pins, connecting Piston b i .
rods and pistons Color code pin O.D. péﬁ?ﬁ;:én Running Nirol Mahie
biock 24.997 25.007 24994 24994
o 24997 25.007
1800, 180, 190, 190, 24.994 25.010 00100016 24,997 24.997
1905 bt 25.000 25.010 ’ 24.997 24.997
white 24.097 25.013 25.000 25.000
25.997 26.012 75.994
& LS ai 602 _
blo 25.994 26.015 25.997
180 ¢, 190 5L 0.015-0.021
hite 26,000 26015 25.997
25.997 26.018 26.000
21,597 22,007 21.994 21.992
block ekl

a0 o 319, 2205 21.994 22,010 010001 21,997 21995

r F . ] .
° e 22.000 22.010 § 21,997 21.995
w 21.997 22.013 22,000 21.998
23997 24.007 23.992
block =L =2 — k)
s ° 23,994 24.010 1010-0.016 23,995
hit 24.000 24.010 ) ’ 23.995
white 23997 24013 23998

Y 190 5L o5 from engins design 121.928.

E. Replacement of Starter Rim Geor

For models 180 q, 180 b, 180 ¢, 190 5L, 220 q, 219, 220 S and 220 SE with standord clutch and far
models 219, 220 S and 220 SE with hydraulic-autematic clutch procedure is the same as far madel
190. However, the flywheel for models 219, 220 S and 220 SE with hydraulic-automatic clutch is
designed as a disk (Fig. 03-5/5). On this flywheel the ring gear is mounted to project uniformly on
both sides. Then, the runout of clamping face B shauld be checked over o diameter of 200 mm,
it should nof exceed 0.05 mm.

Bafancing hole D __ /E
A

Fig. 03-5/5

Flywheel for hydroulic-autometic clutch

B = Clamping foce for hydroulic-automatic clutch
C = Clomping foce for crankshaft

Following attachment of a new ring gear on models 220 a, 219, and 220 S having a flywheel
ace. to Fig. 03-5/7 the ring gear requires six thread holes for attachment of the clutch. First drill six
holes of 67 mm dia. accurately centered with holes in flywheel, then chamfer and cut 8 mm
threads (M 8).

; Change No. 1d / August 1961 Workshop Monual Models 180 1o 220 SE ] 03_5I7




F. Grinding of Clutch Face of Flywheel

For models 180 a, 180b, 180 ¢, 190 SL and 220 a as well as for models 219, 220 § and 220 SE with
standard clutch this procedure is the same as for model 190,

Fig. 03-5/6 shows the flywhee! for model 190, 1** version and for model 190 SL, 2™ version. The
1t Version of model 190 SL differs from the 2" version only by its affaching flange (refer to
section HJ.

Fig. 03-5/7 shows the flywheel for models 220 a and 219, 220 S, 1¢ version.

i 5 Balancing hala E Boloncing hote E
max. 30 E
Fig. 03-5/6 Fig. 03-5/7
190 1t version 220 a as well as 219
190 SL 2nd version and 2205, Tt version

as fram engine end No. 65 00795

= Clutch face, B = Clutch fixing surface

When grinding or finish-turning the ciutch face A, surface B must be remachined by the same amaunt.

With model 180a and models 219, 2205 with a compression ratio ¢ = 8.7:1 the flywheels were
standardized as to their shape (Fig. 03-5/8). This type of fiywheel is also provided with a fifted
recess for perfect centering of the clutch. In oddition, the front flange side is provided with
“humps” for balancing the flywheel.

The flywheel for model 220 SE is similar in shape, though its dimensions are larger (Fig. 03-5/9).

03-5/8
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hole "
.
§
B @}:i 3 Buluncmg
A Ye—hale
EE ) ;.1
max. 3
Fig. 03-5/8
{gg g' 180 b, as from 15t engine
190 2nd Version
as from Engine End No. 7513562
190 5L 3rd Version
as from Engine End No. 7501383
219 2nd Version
as from Engine End MNo. 7504073
2205 2nd Version
as from Engine End No. 7508462

Balancin
hole D 9

J

a

™~
I‘il Euluncsng
IN =t hole E

Fig. 03-5/9
220 SE (Injection engine)

A = Ciutch face, B = Clutch fixing surface

When the clutch face A is reground or finish-turned, the surface B must be re-machined by the same omount.

On models with hydraulic automatic clutch the flywheel carries the ring gear and has the pri-
mory member of the hydroulic clutch attached fo it {see Fig. 03-5/5). On these models the me-
chanical clutch is attoched to the drive plate.

Dimensions for Re-Machining Flywheel

wost | YRaon0Pl | g o0
, 190 an A
Model ved  land1s0st | 219,205 | ey | 2205F
on | nd, 3rd V. TstV,
Distonce “o” between clutch foce and
clutch fixing surface (see Figs. 03-5/6 29+0.3 29101 0.2—0.3 29401 19.420.1
to 03-5/9).
new 18 12.5 1é 16 i6
Distance “b” between
clutch foce and flywheel
ottaching flonge {see Figs. after re-
03-5/6 to 03-5/9). pairs up fo 17 1.5 15 15 15
Permissible latercl deflection 0.05
of fitted flywheel .
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G. Dynamic Balancing of Crankshaft with Counterweight and Flywheel

For Models 180 q, 180 b, 190 SL, 220 a, 219, 2205 and 220 SE the dynamic boiancing procedure
is the same as for Modzl 190. The crankshaft is balanced together with the mounted counter-
weight and the flywheel. A maximum unbalance of 15 emg is permissible.

A =

c

Flywhee!
Counterweight

e

Section C-D

Tt

///

Fig. 03-5/10
Crankshoft for Model 220a and Models 219 and 2205 with flywheel 1t version

. Drill the bolancing hales at the circum-
ference on the front counterweight of the
cronkshaft in a radial direction using a
14 mm @ drill {Fig. 03-5/10). The maximum
bore depth is 30 mm.

. if an abnormal degree of unbalance of the
crankshaft is found in cars of Models
220q, 219, 220S and 220 3E, it is permis-
sible under certain circumstances to drill
balancing holes also into the center coun-
terweight using a 14 mm ¢ drill and not
exceeding a depth of 35 mm.

. The dimensions of the balancing holes on
the flywheel are listed in the table below.

Balancing Holes for Fiywheels

See also Figs. 03-5/5 to 03-5/9. If two holes
have to be drilled side by side, the distance
between bore hole centers should be 22
mm.

Note: To facilitate production the flywheels of

the design used today have “humps” on
the engine side into which the balancing
holes are drilled at an angle of 30° (Figs.
03-5/5, 03-5/8, and 03-5/%). This can only be
done on a special driliing machine and in
repair shop work the bolancing holes must
be drilled as described above.

Madel Hole circle diameter | _Drilt Maximum

for balancing hale E | diameter | bore depth
180 6, 180 b, 190, 190 b, 190 5L | 223 | 12 ; 30
2200 os well os 219 ond 2205 15t Version | 240 | 10 | 8
219 ond 220§ 2~d Version | 223 | 12 l 30
219 and 2205 with hydroulic cutomatic cluteh ] 223 E 12 ! 5
220 5E | 250 A I S
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H. Static Balancing of New Flywheel

For Models 180 o, 180 b, 190 SL, 220 o, 219, 220 S and 220 SE the static boloncing procedure for

the flywheels is the same as for Model 190.

7

Fig. 03-5/11

1 Oid Hywhee!
2 MNew flywheel
3 Arhor Fixture 180 58% B0 27

Use Arbar Fixture 180 589 00 27 {Fig. 03-5/11)
far the static balancing of flywheels in Models
180a, 180b, 190SL as well as Models 219,
220 S 2~ version and 220 SE; for the flywheels
of Madel 220 a as well as Models 219, 2205
st version ond 219 and 220 S with hydraulic
autamatic clutch use Arbor Fixture 1875890227
{Fig. 03-5/12).

The 2" version flywheel can be installed sub-
sequently an Madel 220 a os well as an Madels
219 ond 220 S with the 19 version flywheel, if
the clutch is reploced (without drive plate).
However, the 2 version flywheel must be
statically balanced with the 1¢ version flywheel
which has been removed.

Fig. 03-5/12

1 Olid ¢ywheet
2 New flywheed
3 Arber Fixture 187 58 02 27

The eorly engines of Model 190SL have o
flywheel with o recess of 75 mm diometer and
a bolt hale circle of 56 mm diometer. Because
af its smaller recess and bolt hole circle, this
flywheel cannot be replaced by o 2% or
3 versian flywheel when repairs are corried
out; it can only be reploced by anather 1¢
version flywhee!l. Moke o suitoble arbor fixture
for balancing the new flywheel.

Note: For Model 190 SL only cronkshafts with
a recess of 98 mm diameter ond o bolt
hale circle of 78 mm diometer, together with
o counterweight ond a 3" version flywheel
are supplied as replocement ports.
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I. Repair of Vibration Damper

Meodels 220 a, 219, 2205 and 220 SE

For removal, disassembly, reassembly and in-
stallation procedures see Job No. 01-4, Sec-
tion N, Il

1. After disassembling the vibration damper,
check all parts for wear.
The sheor blocks (7) should always be re-
placed if they have been in use for some
time. Scored or cracked contact disks (4]
should also be reploced.

2. Check the pressure springs (6) according to
the table below.

3. Carefully smooth down the friction surfo-

ces of the flywheel rings (5), the counter-
weight (2} and the pulley (B) using emery
cloth No. 50. If the friction surfaces are
badly worn, the affected part must be re-
placed.

. It the contact ring (9) shows spot-like scor-

ings which are due to rapid oscillating move-
ments of the flywheel rings (5) the pulley
with the mounted contact ring must be re-
placed.

External diameter mm|  Wire gage mm

Free length mm , Length mm Under load kg

17.5 i 2.5 i

27.3

l 19 20+15

Fig. 03-5/13
1 Cronkshaf? 7 Shear hlock
2 Franl counterweight 8 Puliey

1 Shoulder screw
4 Contort disk
3 Flywheel ring
& Pressure spring

03-5/12

¢ Contact ring
1% Spring wosher
11 Fixing serew



Job No.
05-5

Engine Timing

Change: Model 180 ¢ and chain tensioner Ird and 4tk version addced.

A. Testing and Grinding Valves

This procedure is for models 180 a, 180 b, 180 ¢, 190b, 190 SL, 220, 219, 220 S and 220 SE the
same as for model 190.

B

oy

: pmm—

o L *

\4 .
L
Fig. 05-511
Dimensions of Valves
, . ? gL q
Model \}fgé\'; Stem dia. Length Height "h" of valve l-te'_:d ! Valve seat Fjglrs::ts:;i
dio. D d L when new muﬁ:;?;ng angle tipa
inlat Valve
1804q, 180b, 180¢ 2
190, 190b qu 8.970
19051 . YT 128 15 3 90° +30 | HRe55
220,219 92
2205, 220 5E 39.]
Exhaust Valve
180q,180b, 180¢3}] _37.2
190, 190 b3) 71 1275 225 HRc 55
37.25
190 5L3) 26.95 112.70 2.35-2.55 HRc 50
: 9.950
220a 35.2 o 15 90° + 30
219 (£ = 7.6:1) 354 9928 11275 225 HRe 50
219 35.25
2205 }3) 2) 11270 2.35-2.55 HRe 50
220SE 34.95
1} Refer olso 1o Fig. 05-5/2 ond 05-573, 7 Sodium-caoled, %) At @ comgpression ratio ¢ = 8.7:1.

Note: Permissibie run-out between valve stem and valve cone max. 0.03 mm.

Sodium cooled exhaust valves (Fig. 05-5/3)

Inlet valve Exhaust valve have been installed as standard parts on mo-

del 190 5L as from engine end No. 6502311,

. h[; on model 219 as fram engine end No.7504348,
% and on 220 5 and 220 SE as from 1% engine.

Observe saofety regulations when scrapping
sodium-cooled valves (refer to Jab No. 01-4,
Fig. 05-5/2 Fig. 05-5/3 Section C).

-4 (Rl
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B. Testing Valve Springs

The inner and outer valve springs of models 180 q, 180 b, 180¢, 190b, 190SL, 220 q, 219, 2205

and 220 SE are the same as for model 190,

The wear limit for the final load given in the table is —10 %.

Testing Table for Valve Springs

Madel 180 q, 180b, 180¢, 190, 190b, 190 5L, 220q, 219, 2205 and 220 SE

External | Wire gage |Free Length | Length load depressed Length under final load
Diameter
mm mm mm mm kg mm kg
Inner spring 20.7 26 42 34.2 8.9 257 18,612
. +4.5
Quter spring 30.5 4 47 38.4 23.1 29.9 459 43

C. Sealing Valve Stem

The valve stem sealing system for models
180, 180b, 190b, 190SL, 220a, 219 ond
220 S is the same as for model 190.

While on model 220 SE the valve stem seal for
the exhaust valves are also similar, the inlet
valves ore sealed with a silicone sealing ring
(4), which is held against the valve guide by
means of the sealing ring retainer {3} and the
inner valve spring (4). (Fig. 05-5/4).

N

L~

Hardened or cracked silicone sealing rings
should be replaced. The same applies for
sealings rings which have been compressed too
hard. When new, the distance between the
sealing ring retainer (3) and the washer (2)
should be approx. T mm.

For models 180 ¢ and 190 SL with further modi-
fied valve timing, refer to valve sedling Fig.

01-4/20¢ and d.

Fig. 05-5/4
Valve Stem Sealing at Inlet Valve Madel 220 SE

1 Snop ring

2 Washer

J Seating ring retainer
4 Sealing ring {sificone)

05-5/2

5 Valve spring retainer
& Valve cone half

7 inner volve spring

B Quter valve spring



D. Grinding of Camshaft

For models 180q, 180b, 180¢, 190b, 19051, 220q, 219, 2205 and 220 SE regrinding of the camshaft is
similor fo model 190. Four-cylinder engines have a camshaft with three bearing surfaces, 6-cylinder
engines have four.

When regrinding the 1¢* bearing journal only o max. of 0.1 mm may be ground off the end thrust
surface of shoulder “b” {Fig. 05-5/5). The same amount as ground off at shoulder “b” should he
ground off at surface “0”, so that the dimension 34 H 8 {34.000 to 34.03% mm} is definitely main-
toined. Otherwise the end play of the camshaft and with it the deviation from the sprocket wheel
alignment is too large. Lateral deflection at surface “a” should not exceed 0.01 mm.

3472 g5o -
Par Ty
F Al - N
e
a/bl
a2

Fig. 05-5/5

Camshaft of o é-cylinder engine

Prior 1o regrinding the camshaft of modet 220 a, 219, 220 5 and 220 SE the cover {2} which seals
the oil passage, should be removed and the oil transfer tube (1) should be pulled out of the cam-
shaft (Fig. 05-5/6).

Following the grinding of the camshoft the oil holes should be cleaned well and hlown-out. Then,
if previously removed, the oil transfer tube is returned into the oil passage and the aperture at
the reor end of the camshaft is closed with @ new sealing cover.

Fig. 05-5/6

1 Qil transfer tube 2 Sealing caver

Bearing Play of Camshaft

Models 180a, 180b, 180c, 190, 190 b, 1905L, 2200, 219, 2205 and 2205E

Radial play End ploy

0.025-0.045 0.050-0.128

[ Change No. 1o / August 1961 Workshop Manual Models 180 to 220 SE | 05-5/3



Grinding Dimensions of Camshaft and Camshaft Bearing Measurements

1st Begring 2nd Bearing 3rd Bearing
Madel Overhaul Stage )
Shaft Bearing Shaft Bearing Shaft Bearing
Stondard i 34.975 35.000 44.975 45,000 45975 46.000
fandard size 34.959 35016 44.959 45016 45.959 46.016
180a tormediote St 34.875 34.900 44875 44.900 45875 45.900
e TOTMESISE SN0 | 3amsy | 34916 | a4msy | 4sis | 45859 | 5916
1 Ovarhaul St 34725 34.750 44.725 44.750 45725 45.750
5
vernauieiags 1 31 70e 34766 44709 44,766 45.709 45765
1st Bearing 2nd ¢tnd 3rd Bearing 4th Bearing
. 34.975 35.000 44975 45.000 45975 46.000
Standard size
20 34.959 35.016 44.959 45016 45959 46.016
a
%‘235 ntermediate St 34.875 34.500 44.875 44,900 45,875 45500
220 SE mermeciale vioge | g5 34916 44.859 44916 45.859 45916
1 Overhaul St 34725 34750 44.725 44750 45725 45750
y 44750
BrnauiStoge | 570 34766 44.709 44,766 45.709 45.766

For Model 180¢c, 190 ¢ and 190 SL with further modified valve timing the 2" and 3 camshaf
bearing have the same diameter {refer to following table). The 1% bearing has the same dia. as

above,

18(% ,;,:b 15?_0 ¢ Stondard Size Intermediate Stoge 15t Overhoul Stage
of shoft 48.975 48.875 48.725
48.95% 48.859 48.709
Diometer
of beoring 49.000 48.900 48.750
49.014 48,914 48.744

The Brinell hardness HB or scleroscope hardness of bearing journals, cam base circle, cam nose
and lifting flank are for models 180 a, 180 b, 180¢, 190b, 190SL, 220a, 219, 220S and 220 SE

the same as for models 190,

Brinell hardness HB

Scleroscope hordness

in kg/mm?
Bearing journal and cam base circle 217-248 36-40
Cam nose and [ifting flank minimum 500 minimum 64

E. Re-Bedding of Camshaft

New camshaft bearing should be installed only with cylinder head in positian, screwed-down
with the prescribed tightening torque. The work can also be done easily with the engine mounted

in vehicle. Procedure for models 180 a, 180 b, 180¢, 190b, 190SL, 220 a, 219, 220 S ond 220 SE
is the some as far model 1%0.

F. Testing of Chain Tensioner
Testing of the chain tensioner for models 180 a, 180 b, 180 ¢, 190 b, 190 SL, 2204, 219, 2205 and

220 SE is the same as for model 190. Figs. 05-5/7 to 05-5/8 show the 1%, 2nd, 34 ynd 4*h version;
the toble belaw shows which version was installed for the individual models.

05-5/4
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Fig. 05-5/7 Fig. 05-5/8
1st Version 2rd Yersion
1 Cover cap 5 Dowel pin 9 Bail retainer 1 Cap nut 4 Housing 7 Snup ring
2 Pressure pin 4 Chain tensioner hausing 10 Steel bail 2 Sealing ring 5 Pin 8 Bail
3 Head- 7 Pressure sleeve 3 Pressure spring & Bail ? Pressure pin

4 Sealing ring 8 Pressure spring
i

Chain Tensioner 1st Version Chain Tensioner 2nd Version

Dimension "a” Dimensian “a”
Maodet Part Na. with cjlsussembled Mode! Part No. with disassembled
choin tensioner choin tensioner
180 o 180q, 180 b
190 121 0500313 58 190, 190b 42105000 1 38
190 SL 190 5L
2200 219
219 1800500311 52 2205 18005005 11 32
208 220 5E
Chain Tensioner 3rd Versian
Installed D_ir;\‘e;_sinn “a”
. nsrailed as with disassem-
Fig. 05-5/8 Maodel from Engine | Part Mo., e o
3+d Version End No. in(;isfre;n!fn)
180 0 017323
190 b 015336 32105004 1 58
) The chain tensianer Jrd version is functicnolly similor fa the 2nd 190 SL 018 423
version, hawever, the chain tensioner housing is pravided with an
onnutar groove ond the seal between the chain tensioner ond the 220 SE 001 059 18005004 11 5o
cylinder crankcase is @ rubber ring, which eiiminates the former CA and CpA 000 240
sealing shim {flange seal).
) The chain tensi dth i {for 4-¢yl. engines with furth H . H
]muedif'zecsnvu?lf:‘:?n‘:::ng} di\;?:rlsmil:run?rlhe 3ed :g;:i!;n ulnly gy :E!; Chain Tensianer 4th Version
stronger pressure spring. This chain fensioner is idenlified by o 180 ¢ 000 033
red dot an the cap nut.
190 ¢ 000 341 121050051 58
Pressure Spring for Chain Tensioner 190 51 000 007
Pressure . Length under load
Model spring gi’gﬁfgf;l, Wire LFreeth depressed under final load
Part No. goge eng
mm kg mm kg
180 a1}, 190, 190513} 1219930201 15.6 IR 118 44 1.85 38 1.9-2.05
180 o4), 1909}, 170 SL¢)
7
180k, Ezgé’b 2’2301 < 6219930001 | 115 1.0 124 50 1.85 44 [19-2.05
220 SE, 220 SEb
180 ¢, 190¢, 190 5LY) 421 99302 01 113 1.3 N 50 42 44 45-53
219%), 220 §19} 180 993 0% 01 15.4 1.0 200 45 1.55 39 1.65-1.7
%) Instailed an 1800 up fa engine end No. 8502 B0O. *} instailed an 219 os from engine end No. 8501 851,
4 Instailed on 390 up fo engine end No. B503700. *) instalied on 220 § as from engine end Mo, 85 03 500,
% tnstailed an 190 5L up o engine end Na, 8500500, " Instailed on 219 up o engine =nd Mo, 8301 €51,
9 Instatled on 180a as from engine end Mo, 85 02 801, "} insiatled on 2205 up fo engine end Na. 8303 500.
1} tnstaiied an 150 as from engine end Me. 8503701, ") with further modified vaive timing.
¢} instalied on 190 SL os from engine end Mo, 85 00 %01.
[ Chango No.le / August 1961 Workshap Manuol Madels 180 to 20 SE__ | (5-5/5




1t Version

Disassembly and reassembly of chain tensioner is the same as for the 1% version of model 190
(refer to Workshop Manual Model 190},

20d, 314 gnd 4% Version

Disassembly: Reassembly:

1. Unscrew cap nut (1) {Fig. 05-5/8}. 4. Place pressure pin {9) into housing {4). Insert
ball (8), ball retainer {6) as well as spring
(3) with pin (5} into pressure pin (9). Screw-
on cap nut {1) with sealing ring {2} and
tighten, making sure that pressure spring
3. Clean all parts thoroughly and check for presses on cap nut.

wear, replace if required. The radial play of

the pressure pin (9} in housing (4} is 0,05- 5. Fill chain tensioner with oil, bleed and test.

0.06 mm.

2. Remove pressure spring (3), pin {5} ball
retainer (6}, ball (8) and pressure pin (%)
from housing {4).

G. Repair of Tension Sprocket and Tension Bearing

This procedure for models 180 q, 180b, 180¢, 190b, 190SL, 220q, 219, 220S and 220SE is the same
as for model 190. Dimensions and tolerances of the individuai parts are also the same.

Model 220 SE has an additional guide sprocket (7) which is supported in cylinder head {Fig. 05-0/9).

Fig. 05-5/9
Chain Drive for Model 220 SE

1 Camshaft timing gear
2 Chain tensicher

3 Tonsion sprocket

4 Long chain guide

5 Cranksheft timing geor
& Sheri chain guide

7 Guide sprocket

8 intermediate whee!

9 lock screw
10 Short chain guide

- 05-5/6



To remove the pivot pin for the guide sprocket
screw an M 8 screw into the threaded bore. If
two spacer rings (4) are fitted, make sure when
puliing the pivot pin out that the spacer rings
do not fall into the crankcase.

Note: The spacer rings (4) are installed as
standard parts only in the engines of Type
127.982 (Madel 220 SEb) and Type 127.983
{Madel 220 SE Canvertible and Coupé with
120 HP).

y
\

l/
% //////;;\

///Vs
/

Fig. 05-5/10

7 Guida sprocket

A Bares for lubrication
of guide sprocket

B Qil cose with oil bore

1 Serew plug

2 Pivet pin

3 Cylinder head
4 Spocer ring

The following toble contains the measurements

necessory for checking the pivat pin and the
bore in the guide sprocket.

Guide Sprocket

Model 220 5E
) |
Diameter, Bore in guide Rodial o
of pivot pin sprocket 1al pray
15.984 16.000
l 15573 ‘ 16578 ‘ 0.016—0.045 ’

If the bushing in the guide sprocket is worn,
it should be pressed out ond a new bushing
with a rough-turned bore pressed in.

Before pressing in o new bushing, sef up the
guide sprocket in the bore and lightly re-finish
the teeth at their circumference [permissible
eccentricity 0.02 mm). After re-finishing the
teeth, press in the new bushing ond then ogain
set up the guide sprocket, this time with a
chuck odapter griping the circumference of
the teeth and finish-turn the bore of the bush-
ing {16.000 to 16.018 mm).

Maximum run-out of guide spracket when set
up on mandrel, measured at the circumference

0.02 mm.

Moximum eccentricity of guide sprocket, meas-
ured at the circumference 0.02 mm.

if the pivat pin shows signs af wear, it must be
replaced.

H. Testing of Rocker Arm and Rocker Arm Mounting

For Models 1800, 180b, 1905L, 2204, 219, 220S, and 220 SE this procedure os well as the
dimensions ond tolerances of the individual parts are the same as described for Model 190.
On eorlier models the rocker arms were secured by sheef-metal 5pr|ng clomps, whereas on
recent models only spring steel wire clomps were fitted. When repairs ore carried out, use only
spring steel wire clamps Paort No. 180 055 00 93. If the old rocker arm blocks are not being re-
ploced, they must be provided with o notch to secure the spring cEamp as shawn in Fig. 05-5/11.
The notch must correspond exactly ta the dimensions given overieaf in order to ensure thot the
clomp is tensioned sufficiently ond engages properly.

05-5/7
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Fig. 05-5/11

Note: On Modeis 220 S and 220 SE the length
of the rocker arm shafts is 153 mm for the
1** version and 159 mm for the 27 version.
The projecting ends of the 2" version
shafts prevent the spring clamps from jump-
ing off the rocker arm shafts at high en-

05-5/8

gine speeds. if complaints are received, the
1% version can be replaced without ony
modification by the 2% version {Part No.
180 05508 05) on Models 219, 2205, and
220 SE.



Description of Carburetors

07-0

Job Nao.

I. Downdraft Carburetor for Models 180,180 a and 180b

Models 180 and 180 a

A. General

Models 180 and 180 a are equipped with a Selex downdraft carburetor Type 32 PICB. This carbu-
retor hos o suction canal with a diometer of 32 mm and o ceniral air entry. The starter mecha-
nism, the idle system, the main carburetion system as well as the accelerating pump work es-
sentiolly on the same principles as the double-downdroft carburetor {Fig. 07-0/1).

1 23 4 & §7 8 9

12 13 1% 15 % 17 18 18

22 23 2425 26 27

Fig. 07-0/1

29 30 N

Solex Corburetor Type 32 PiCB

1 Siarter rotary slide volve

1 Graded intoke bore in storter flange for fuel conal {4}
3 Groded intoke bore in storter flange for fuel siot {39}
4 Fuel cono} fa slarter sysiem

§ Air cona} from starfer air valve fo fuel conol (4)

& Storter air valve

7 Fuel-line cannection in carburelar cover

B Float neddie volve

9 Yent tube far floot chamber

10 Mixing tube holder with mixing tube

1 Air correction jet

12 Air hom

13 Idie oir jat

14 Idie fuel jet

15 Injection iube

16 Pump jet

17 Bali valvs

18 Dioghragm spring

19 Pump diaphragm

20 Moin je! plug with moin jef

21 Boil valve

22 Starter lever

23 Storter air bore in starler ratary slide volve
24 Additional air canal

25 Starter mixture canal

26 Storter fuel jat

27 Fioat

28 Thrattle volve

2% ldle mixture odjusimen? scrow

30 Connecting rod with pressure spring
31 Pump atm

327 Vocuum copoi for starler oir vaive

07-011



B. Starter Mechanism

The starter mechanism of the carburetor works in two stages on the rotary slide valve principle.
The starter mechanism is octuoted by o bowden cable with o pull knob on the instrument panel.
If the starter knob is pulled right out, the starter mechanism is set to the “cold-start position”.
[f the starier knob is pressed in about halfway, the starter mechanism is set to the “warm-up
position”. If the starter knob is pressed in completely, the starter mechanism is out of operation.

Connecting the choke control is described in Job No. 30-6.

a) Cold Start Position

{Starter knob pulled right out)

In this position af the starter mechanism the bore (23) in the starter rotary slide valve is in the -
center af the starter mixture conal (25) in the starter flange of the carburetar hausing.

In the 1% phase aof the cold start the partial vacuum abtaining in the suction tube exerts an in-
fluence on the starter system via the starter mixture canal (25) when the engine is being started.
As a result fuel fram the float chamber is drawn inta the fuel canal (4) thraugh the starter fuel
jet {26). A certain amount of air enters at the same time through the notch in the carburetor cover
which connects up with the flaat chamber; as a result a kind of pre- mnxfure is present in the fuel
canal (4) leading to the starter rotary slide valve.

The notch is designed above ali ta prevent fuel from being drawn up by the siphan effect when
the starter mechanism is inaperative and if the starter rotary slide valve shauld have a slight
leak.

The pre-mixture enters the chamber (33} af the starter rotary slide valve through the graded bore
(2) of the fuel canal {4} (Figs. 07-0/1 and 07-0/2).

33 37 5 KYJ B 2

34 35 36 23 z-e:2
£-823
Starter rotory slide valve Starter flange of carburetor hausing
Fig. 07-0/2

2 Graded hore of fuel canal (4] 33 Chember in siorter rofory slide volve
3 Groded intake boze in slorler flonge for fuel siot {35) 34 Chamber in starter ratary slide valve
5 Air canal farm starter air vaive o fuel conal {4) 35 Mixing chamber in starter rotory shide valve
23 Starter oir bare in starter rolory slide valve 36 Cevily in starler ratary siide valve
24 Additiona! air ¢ano! 37 Air canal frem flaot chomber ta sterter air valve
25 Starter mixiure conol 38 Sterter air conal
32 Vacuum conal far staster oir valve 3% Fuel sio! in storter flonge
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At the same time air is drawn from the suction canal af the carburetor via the canal (24) into the
chamber (34) of the starter rotary slide valve. This odditional air combines with the pre-mixture
in the mixing chamber (35} of the starfer rotory slide valve. From the mixing chamber this fuel-air
mixfure passes info the cavity (36} of the starter ratary slide valve. Here it mixes with the air
which comes via the starter air canol (38) through the starter air bore (23) in the starter ratary slide
valve which acts as a starter air jet. Through the starter mixture canal {25) this mixture now passes
into the suction canal of the carburetor where it combines with the air streaming through the
thrattle valve gap to produce the finished stariing mixture. Fig. 07-0/3 shows the mode of action
of the starter mechanism during the 1% phase when the engine is being started. ' '

Fig. 07-0/3

Cold start — Phase 1
When starting the engine
(Starter air valve closed)

a} Starter oir entry
¢} Additional air entry from suction conal
d} Main oir entering through thrattle valve gap

As soon as the engine has started, the 2" phase of the cold start begins. The increase in engine
speed brings about an effective partial vacuum beneath the throttle valve. This partial vacuum
exerts a pull on the spring-laoded side of the diaphragm af the starter air volve (6) via the
vocuum canal (32) (see Fig. 07-0/4).

Due to the partial vacuum effect the starter air valve opens and admits more air ta the starter
system from the float chamber via the air canol (5) and the fuel canal {4). This additional air
immediotely leans aut the starting mixture ofter the engine has started, thus ensuring the proper
running canditions for the engine. Fig. 07-0/4 shows the mode action af the starter mechanism
after the engine has started.

07-0/3



Fig. 07-0/4

Cold start’— Phase 2
After the engine hos storted
{Starter air volve opened}

o} Siartar oir entry

b} Additianal gir entry vio the
startar oir volve

¢} Additional oir entry from
suction canal

d} Main oir antering through
thrattie volve gop

b} Warm-Up Position
{Starter knob pushed halfway in)

As soon as the engine has wormed up a litle, the starter knob can be pushed in halfway. As @
result, the starter rotary slide valve is turned toward the right via the starter lever {22); the cham-
ber (33) of the slide valve is now opposite the slof (39) of the starter flange (see Fig. 07-02). Since
the chamber (33) is no longer connected with the fuel canal {4) by the bore (2}, but only by the
fine-graded bore (3}, the amount of fuel admitted is greatly decreased and the start mixture is
leaned out further. Fig. 07-0/5 shows the mode of action of the starter mechanism during warming-
up.

~

b
a
@, A Fig. 07-0/5
SN - o
¥ U .
oo i e e Warm-up_position
o i (Starter air valve open)
7, -
E “\\\\\\ “\5. } Starter air an
S EEC— MR | o B a} Starler air entry
) Crr e rery < W - = . b} Additionol oir entry via the
ane N __@__‘_‘ startar oir valve for attenunling
N \S Ny the start mixture
= A ¢} Additional air entry from

07-0/4
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suction canal
d} Main oir entering through
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¢) Driving Away with Starter Knob Puiled Out

When the car is driven away with the starter knob pulled out, the partial vacuum in the suction
canal is transferred upward by the opening of the throftle valve. As a result, the supply of start
mixture from the canal (25} decreases. This is compensated for hy the start mixture drawn in via
the additional air canal (24} so that the supply of start mixture to the engine remains unaffecied.

if as a result of quick acceleration from low engine speed the throtile valve is opened stil! fur-
ther, the partial vacuum suddenly drops. The starter aire valve (6) which had opened immediately
the engine started now closes again so that the starter system produces a rich start mixture for
the change-over just as it did at starting. As soon as the engine reaches sufficient speed, the start-
er air valve, actuated by the partial vacuum which is increasing again, once more opens and
leans out the start mixture. By this automatic action of the starter air valve ihe cold engine is
supplied with o correctly proportioned start mixture svitable for all conditions and a satisfactory
change-over to the main carburetian system is ensured when the starter knob is pulled. Fig. 07-
0/6 shows the made of action ot the starter mechanism when the car is being driven away.

Fig. 07-0/6

Change-over with starter mechanism in action
{Starter air valve closed)

a) Storter air entry
e} Main air supply

Note: As a rule the car should be driven away with the starter mechanism in the “warm-up po-

sition”. However, at very low temperatures the car can be driven away with the starter
mechanism in the “cold-start position”.
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d) Starter Mechanism Inoperative

(Starter knob pushed right in)

When the starter knob is pushed right in, the starter rotary slide valve is turned to the right to a
point where both the graded bore {2) and the slot (39) in the storter flange are completely cov-
ered. The starter mixture canal (25 is also closed. The storter system is now put out of action.
in arder to prevent fuel from being drawn from the starter system, when the starter mechanism
is inoperative, but if the starter rotary slide valve is not quite tight, a notch as described in
Section a) has been made in the carburetor cover. This notch connects the float chamber with
the fuel canal {4). For that reasan only air and no fuel can be drawn in from the starter system,
when a slight leakage is present in the starter rotary slide valve.

C. Idle System

The idle system of the carburefor consists of the idle fuel jet, the idle air jet and the idle mixture
adjusiment screw.

a) Idle - Phase 1

The fuel which is drawn in via the idle fuel jet (14) is mixed with the air from the idle air jet
(13}, forming a mixture which passes into the idle canal {40). In thé idle position a further
supply of air for the idle mixture enters through the by-pass bores (42} above the throttle vaive
and then passes into the suction canal through the idle mixiure bore {41} and combines with
the air streoming through the throttle valve gap to form the final idle mixiure (Fig. 07-0/7).

01 13

Fig. 07-0/7

40 idle — Phase 1

el Mcin oir supply
f] Entry of idle air
h} Fuel feed

2o

10 Mixing tube haolder with mixing tube
1 Air correctian jet
13 Idia air iot
14 [dim fyal jeb
20 Moin jat plug with main jet
29 |dis mixtura adjusimen? screw
h 40 ldie canai
41 ldle mixtura barae
42 By-pass bares

A

\\\\F!!
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The cross-section of the idle mixture bore {41) can be varied by moving the idle mixture adjust-

ment screw (29). When the idle mixture adjustment screw is slackened, the mixture is enriched.
re

The idle speed is adjusted by means of the idle adjustment screw on the throttle valve lever
{see Job No. 01-3, Section K).

b} idle — Phase 2

When the throttle valve is being slightly opened, idle mixture flows through-bath the idle mixture
bore (41) and the by-pass bores (42). The by-pass bores now serve to ensure o proper chonge-
over to the main carburetion system (Figs. 07-0/7 ond 07-0/8).

Fig. 07-0/8

idle — Phase 2
(Thrattle valve slightly open}

cj Moin oir supply
f) Entry of idle oir
h) Fuel feed

Note: a) In the suction conal af the carburetor ot the same height as the by-pass bores, but
offset to ane side there is a further bore which leads to a threaded union in the carbu-
retar hausing and takes the distributor vocuum line.

b) The carburetar for Model 180 a as from Engine End No. 8506159 has a bore on the
corburetor flange which serves as o connection for a vocuum test goge and which is
clased with a grub screw.

D. Main Carburetion System

In its standard form the dewndraft carburetor Type 32 PJCB has a float chamber with fleat and
floot needle valve in the carburetar caver. The float chamber is ventilated by the tube (9} in the
carburetor caver. The carburefor parts for the main carburetion sysiem ore the air harn, the
main jet and the air correction jet with mixing tube (see Fig. 07-0/1}.
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From the float chamber the fuel flows via the main jet screwed into the moin jet plug {20} into
the mixing tube holder {10). If the throttle valve is opened still further, that is beyond the idle
pasitian phase 2, the partial vacuum which has maved further upward causes fuel ta be drawn
through the outlet bores of the mixing tube holder ond this fuel is mixed with the air entering
through the air intake branch in the carburetor cover.

When the fuel level in the mixing tube holder decreases as a result af the increasing partial vac-
uum, i. e. at higher engine speed, compensating air enters through the air correction jet (11}
which, through the small bores in the mixing tube mixes with the fuel flowing through the main
jet. With increasing engine speed the proportion of air in the mixture increases so that averenrich-
ment of the fuel-air mixture is prevented ond an almost uniform proportion of fuel to air is en-
sured over the whole speed range (Figs. 07-0/7 ond 07-0/9).

Fig. 07-0/9

Main carburetion system
{Throttle valve in fuil-load pesition)

e} Mein air suppiy
g} Entry of compensating air
h) Fuel feed

E. Accelerating Pump

The acceleroting pump No. 73 is a so-colled “mixture enriching” pump which means that in the
upper load ronge the fuel-air mixture is enriched via the pump system. In conirast to the “neu-
tral” pumps this “mixture enriching” pump has a ball valve (17} which permits an enrichment
of the fuel-air mixture only in the upper load ronge of the engine. The ball valve is actuvated
by the pump diophragm via the throttle volve shaft, the connecting rod and the pump arm. In
the upper load range the tip of the diaphrogm pin (19} keeps the ball valve {17) apen. In rela-
tion to the degree of vacuum obtaining in the air horn, additional fuel is drawn in from the
pump system via injection tube (15) when the ball volve is open, and the fuel-air mixture is
thus enriched.

The enrichment delivery point varies with the individual carburetor types {see Section F}.

The main purpase of the accelerating pump, however, is to spray extra fuel into the mixing
chamber of the suction conal when the accelerctor pedal is depressed, in order to achieve a
smooth speed build-up ond good occeleration.
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Pump arm (31) of the accelerating pump is connected with the throttle valve shaft by means of
connecting rod {30}. With the throttle valve closed, diaphragm (19) is pushed outward by the
diaphragm spring {18). Since the pump chamber is connected with the float chamber by way of
ball valve (21), it is filled with fuel.

When operating the accelerator pedal connecting rod (30) will move pump arm (31). The pump
arm will then push the diaphragm inwards so thai the fuel in front of the diaphragm is injected
by way of ball valve (17), pump jet (16), the ball valve in the injection tube holder (15) and finally
the injection tube iiself.

During the injection, ball valve (21), which operates as a check valve is closed. When the occele-
rator pedal moves back, diophragm spring (18} will push diaphragm (19} back. Now, ball valve
{21} operates as a through-way valve while the ball valve in the injection tube holder (15) operates
as a check valve and prevents the penefration of air from the carburetor suction canal into the
pump system (Fig. 07-0/10}.

" 12 13 34 15 6 17 18 19

Fig. 07-0/10

11 Air carrection jet
12 Air horn

13 Idie air je?

14 tdle fuel je!

15 Injection tube

g{?{; B 16 Pump jet

17 Ball valve

18 Diaphrogm spring

19 Fump diaphragm

20 Main jet plug with main jet

¥l g 21 Ball vaive
2] 29 Idle mixture adjusiment screw
YAk Sy 30 Connecting rad
3t Pump arm
=21
e
g 3

The injection amount for the carburetor of Model 180 should be 0.7-1.0 cc/siroke, and for the car-
buretor of Model 180 a 0.9-1.2 cc/stroke. The addition of shims between the pump arm and the
cofter pin in the connecting rod will change the injection amount within narrow limiis only,
because this will simultaneously change the enrichment delivery point of the fuel/air mixture via
the pump system. Replace pump diaphragm, if required. However, a test should be made pre-
viously as to whether the connecting rod and the pump arm moves without cbsiructions. In
addition, the position of the cofter pins in the connecting rod should be checked. {Refer to Note
of Section F). Following the instailation of a new diaphragm or the adjustment of the injection
amount the enrichment delivery point should be checked (refer to Job No. 01-3, Section H).

[ Chango No. 14/ Avgust 1961 Warkshop Manual Models 180 ta 220 SE | 07-0/9




F. Technical Specifications of Solex Downdraft Carburetor

Type 32 PICB
Carburetor Madei 180 Moadel 180a

Air horn “K” 25 26
Main jet “Gg” 0125 0150
Air correction jet “a” 200 205
Mixing tube “s” 10 1

Mixing tube holder {reserve} 5.5 5.3
Idle fuel jet “g“ 55 50
Idle air jet “u” 1.5 15

Accelerotion pump

No. 73 {enriching)

Injection amount cc/stroke 0.7-1.0 0.9-1.2
Pump [et "Gp” 50 60
N low high
Injection tube (not groded} (0.5 graded)
Beginning of mixture enrichment via pump system Throtile volve ongle
27°-33° 36°--40°
Bolt length  mm 2107578 20.5£0.1
Pump diophrogm
Plate dio mm 22
Starter fuel jet "Gs” 180
Starter air bore in rotory slide volve of starter, mm @ 55
Fioat needle volve 1.5 2.0
Float weight {Floa} of nylon} g 57
Fuel level mm 16-20
Angle of inclinotion of throitle flap 8°
Bore in throttle valve, mm ¢ — 25
By-pass bores, mm @ 1.1/11 1.2/1.0
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Note: Carburetor for Models 180 and 180 a

a) The length of the pump diaphragm holt is measured from the dome against which the

pump arm rests to the tip of the pin actuating the ball valve in the accelerating pump (Fig.
07-0/10 a).

Fig. 07-0/10 a

o} Boit fength
b) Plote diameter

id 71023

b} Position of cotter pins in connecting rod.

@ & —y B ¥ g Y | Fig. 07-0/10b
Z+1050
t t
A B A Coller pin ol pressure spring

B Cotter pin af pump orm

Pump diaphragm instalied
Baolt length 21 mm Bolt fength 19.0 mm | Bolf length 20.5 mm | Bolt length 20.5 mm
Diophragm Diaphragm Diaphragm Diaphragm
plate ¢ 22 mm plate @ 16 mm plote @ 16 mm plote ¢ 22 mm
Cotter pin A left cotter-pin hole right cotter-pin hele lefi cotter-pin hole
Cotter pin B center cotter-pin hole
Shim between E
pump orm and o ] 1 mm ——
cotter pin B I

¢) The injection amount of the accelerating pump is measured with the throttle valve in the
idle position, whereas the enrichment delivery point is checked with the thrattle valve com-
pletely closed.

Carburetor for Model 180 a

d) Up to Engine End No. 85 14427 the carburetor was equipped with a mixing tube hoider f{re-
serve) 5.5 and an air correction jet "a” 230.

As from Engine End No. 8514428 a mixing fube hoider (reserve} 5.3 and an air correction
jet “a” 220 have been installed.
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"

Up to Engine End No. 8515851 the carburetor wos equipped with an air correction jet “a
220 {see “d” as from Engine End No. 8514428), o pump jet “Gp” 70, on injection tube “low"
{0.5 graded) and o pump diaphragm with o bolt length of 19.0£0.1 mm and o plote diom-
eter of 16 mm. In the cose of carburetars with this type of pump diophragm the enrich-
ment begins at a throttle valve angle of 55°-60°. As from Engine End No. 8515852 on oir
carrection jet “a” 210, o pump jet “Gp” 40, an injection tube “high” and a pump dic-
phragm with o balt length of 20.520.1 mm have been installed (enrichment delivery paint
at 40°-44° throltle valve angle).

From Engine End No. 8515852 ta Engine End No. 8516090 the corburetar was equipped

with an air correction jet “a” 210. As fram Engine End No. 8516091 an air correctian jet “a”
205 has been installed. -

As fram Engine End No. 9504458 (os from Carburetar Na. 1398 489) the plate of the pump
diophragm hos been enlarged from 16 mm diameter to 22 mm diometer and the enrich-
ment delivery point has been changed fram 40°-44° to 36°-40° throttle volve angle.

If complaints are received abaut jerky running of the cor under partial load or obaut uneven
speed build-up, the carburetar can be madernized subsequently provided, however, that it
has a mixing tube halder (reserve) 5.3. The mixing tube holder should cnly be reploced
under very special circumstances and anly by an experienced mechanic. A suitoble sleeve,
together with a stud balt M 6, a hexogon nut and o washer should be used ta press off the
mixing tube holder. When fitting the new mixing tube halder maoke sure that it is properly
seated and fits tightly in the carburetor housing. When instolling o new pump diaphragm,

check the injection amaunt of the acceleroting pump and the enrichment delivery point (see
lob No. 01-3, Section H}.

The mixing tube holder {reserve} 5.3 {installed as o stondard part as from Engine End Na.
8514428) is morked with the number 5.3 stomped in the side.

Carburetor for Model 180

Up to Engine End No. 3504026 o brass floot weighing 12.5 g was fitted. A nylon float hos
been installed as a standord port os from Engine End Na. 3504027,
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Change: Model 180 ¢ added.

Model 180 b, 180 ¢

A, General

The engines of models 180 b and 180 ¢ are provided with a Solex Downdraft Carburetor 34 PJCR,

Carburetor 34 PJCB has a suction canal dia. of 34 mm.

The starter mechanism, the idie system and the main carburetion system are the same as for the
downdraft carburetor 32 PJCB (up to now instalied in modei 180 o). For model 180 ¢ the mixing
tube holder is provided with a polyamide ball, which prevents the fuel in the floof housing from
flowing back when the vehicie is heavily broked and thereby prevents staliing of the engine, in
addition, mode!l 180 ¢ is provided with a float needie valve having a cut-off tip.

The acceleration pump used for carburetor 34 PJCB is a so-called “neutral” pump (carburetor
32 PJCB has a strengtening or enriching pump). With a neutral acceleratian pump the engine is
able to take in odditional fuel by woy of the injection ftube (15) and bore {17} from the pump
system at partial load and ot full loed, depending on the vacuum in the air horn, without apera-

ting the accelerating pump [Fig. 07-0/10 ¢).

1 23 4 5 67 8 9
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Fig. 07-0/10 ¢

Solex Carburetor 34 PICB

1 Starter ratary slide volve

2 Groded intake bare in starter flonge far fuel canal [4)
1 Groded intake bare in storter flange for fuei slot
4 Fuel conoi to starting system

5 Air canai from storter oir valve to fuel conal {4}
& Starter oir valve

7 Fuel line connection in corburetor cover

8 Float neegle valve

g Yent tube for floot chamber

10 Mixing tube halder with mixing tube

11 Ajr correction et

12 Air horn

13 kdle air ja}

14 1die fuel jet

15 Injectian tube

1é¢ Fump jet

l Chonge No. 1F/ August 1981 Workshop Manuai Madels 180 1o 220 SE

17 Bare

18 Diaphragm spring

19 Pump diophragm

20 Main jet plug with main et

21 Ball vaive

22 Starter lever

23 Starter air bore in slarter rotary slide valve
24 Additional air canal

25 Starter mixture cancl

76 Starter fuel jet

27 Floot

28 Thrattle valve

29 Idle mixture adjusiment screw

30 Connection rod with pressure spring
31 Pump arm

32 Vocuum conal far starter oir volve
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B. Technical Specifications of Solex Downdraft Carburetor Model 34 PJCB

Carburetor Model 180 b Mode{ 180 ¢
Air horn "K" 28
Main jet "Gg” 0150 0145
Air correction [et “a” 195 180
Mixing tube "s” 1 49
Mixing tube holder (reserve}t) 55
idle fuel et “g” 55
idie air jet “u” 1.3

Accelerating pump

No. 72 {neutral)

Injection amount ce/stroke

1.0-1.2 0.7-1.0

Pump iet “Gp*

injection tuhe

high {0.5 groded)

Pump Diophragm plate dio. mm 22
Position of cotter pins in
connecting rod to occelerating “c" and “e”" “b* and "e”
pump (Fig. 07-0/10d)
Starter fuel jet “Gs” 180
Starter oir bore in starter
rotary slide valve 3.3 4
Float needie valve 2.0%
Fioat weigth
{float af nylon) g 57
Fuel level mm 16-18
Angie of inclinolion of throtle go
valve
By-pass bore mm @ 1.2/1.2
Stabilizing hole 1.5
) Model 180 ¢ with palyomide boll valve,
7) Modet 180 ¢ with floa! needle valve having cul-off tip.
b e et Fig. 07-0/10d
I T i g 0 9|
C - Connecting rod of

07-0/14
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Il. Double Downdraft Carburetor for Models 220 a and 219

A. General

Models 220 a and 219 have a Solex double downdraft carburetor Type 32 PAATI. To all intents
and purposes the double downdraft carburetor combines two separate carburetors in one hous-
ing. It has two 32 mm diometer suction canals eoch with its own main carburetion sysiem and
idle system. The accelerating pump and the starter mechanism, however, supply both suction ca-
nals of the corburetor together. The float chamber and the air intake occupy a central position
(Fig. 07-0/11).

12
H
e}
et
- ]
-]
Fig. 07-0M
Solex Corburetor Type 32 PAATI]
i Air harn 14 injection tube
2 Maoin it plug with main jet 15 Starter fuel jot
3 Air carrectian je? 16 Starter air volve
4 Mixing tube helder with mixing tube 17 Air canal fram storter oir valve o fuel conol {18}
5 tdie fual e} 18 Fuel conal to starter system
4 1d!e suction tube 19 Slarter oir bore
7 Idle mixture adjusiment screw 20 Starter rotary siide valve
8 Bail valve 21 VYacuum canol for siorter oir valve
9 Cannecting rad with pressure spring and 27 Float needie volve
adjusting nufs 23 Vent tube for floot chomber
10 Pump orm ' 24 Floot
1% Pump diaphrogm 75 Floot chomber
12 Diaphragm spring 26 Thrattle volve

13 Fuel jet in injection tube

Note: a) Fig. 07-0/11 shows the 1% version carburetor without grey cast-iron flange on the throttle
valve section. The 2" version carburetor with grey cast-iron flange has been installed
in Model 220 o os o standard part as from Engine End MNo. 4502815.

b) The new version of the carburetor for Model 219 {installed as a standord port as from
Engine End Nos. 10-9501619 ond 11-9500384) (os from Salex Carburetor No. 3 908 566)
has idle air jets instead of the idle suction tubes shown ebove (for details see Section F).
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B. Starter Mechanism

The starter mechanism of the corburetor works in two stages on the rotary slide valve principle.
The starter mechonism is actuated by a bowden cable with a pull knob on the instrument panel.
If the starter knob is pulled right out, the starter mechonism is set at the “cold-start position”. If
the starter knob is pressed in about halfway, the storter mechanism is set at the “warm-up posi-
tion”. If the starter knob is pressed in completely, the storter mechanism is inoperative. Connecting
the choke contro! is described in Job No. 30-6.

a) Coid-Start Position

{Starter knob pulled right out)

When the starfer mechanism is in this position, the aperture (34) in the starter rotary slide valve
{20} is in the center of the storter mixture canal (30) in the starter flange of the carburetor hous-

ing.

In the 1% phase of the cold start the partial vacuum obtoining in the suction tube exerts an in-
fluence on the storter system via the starter mixture canal {30) when the engine is being started.
As a result fuel from the float chamber is drawn into the fuel canal {18) through the starter fuel
jet {15). A certain amount of air enters at the same time through the notch in the carburetor cover
which connects up with the float chamber; as a result, a kind of pre-mixture is present in the
fuel canal (18) leading ta the starter rotary siide valve.

The notch is designed primarily to prevent fuel from being drawn up by the siphon effect when
the starter mechanism is inoperative and if the starter rotary slide valve should have a slight
feak.

Through a graded bore in the fuel canal (18) the pre-mixture enters the starter mixing chamber
(27} behind the rotary slide valve via the fuel slat {28} in the starter flange and the graded
bore (33) in the slide valve {Figs. 07-0/12 and 07-0/13).

Fig. 07-0/12
Starter flange of Starter rotary slide valve
carbureter housing
28 Fuet slot in starter flange far fuel canal (18] 33 Graded fuel intake bare in siarter ratary slide volve
29 Cano! far additional air 34 Aperture in starter ratory slide volve far
30 Storter minture canal starter mixiure conal {30)
31 Chamber in starter retory slide valve 35 Sealing surface

32 Graded bare in storter rotory slide valve
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At the same time air is drawn from the suction canols of the carburetor through the canal {29).
in the chamber (31) of the starter rotary slide valve this additional air mixes with the pre-mixture
which enters the starter mixing chamber (27} via the graded bore {32) in the starter rotary slide
valve. Here the mixture combines with the pre-mixture entering through the graded bare (33) in
the storter rotory slide valve ond the air entering through the starter air bore {19} in the starter
housing which acts as a starter air jet. The fuel-air mixture which is now formed passes through
the aperture {34) in the starter rotary slide valve and the starter mixture canal {30} into the twa
suction canals of the carburetar and together, with the air streaming through the throttie valve
gap forms the final start mixture. Fig. 07-0/13 shows the mode of action of the starter mecha-
nism phase 1 when the engine is being started.
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Fig. 07-0/13

Cold start — phose 1
When starting the engine
(Starter air valve closed)

a} Starter air entry 18 Fuei canai

c} Additionai oir entry from suctian ganals 19 Starter air bore

d} Main air entering through throttle valve gap 10 Staster rotary slide valve
77 Starter mixing chomber

15 Starter fuul jet 29 Canal for additioncl oir

16 Slarter oir valve 30 Starter mixture canoi

As scon the engine has started, the 2" phase of the cold start begins. The increase in engine
speed brings about an effective partial vacuum beneath the throttle valves. This partial vacuum
exerts a pull on the spring-loaded side of the diaphragm of the starter air valve (16} via the vac-
uum canal {21) (see Fig. 07-0/14).

As a result of the partial vacuum effect the starter air valve {16) opens and admits more air info the
starter system from the float chamber via the air canal {17} and the fuel canai {18). This additional
air immediately leans out the start mixture after the engine has started, thus ensuring the proper run-
ning conditions for the engine. Fig. 07-0/14 shaws the made of action of the starter mechanism
after the engine has started.
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b} Warm-Up Pasition

(Starter knab pushed halfway in)

As saan as the engine has warmed up a litile, the starter knob can be pushed in halfway. As a
resulf, the starter rotary slide valve is turned toward the right via the starter lever; the graded
bore {33} in the slide valve is covered by the sealing surface {35) on the starter flange {see Fig.
07-0/12). Since the starter mixing chamber {27} is no longer connected with the fuel canal {18)
by the bore (33), but only by the fine-graded bore {32) in the starter rotary slide valve, the amount
of fuel admitted is greatly decreased and the start mixture is leaned out further. Fig. 07-0/15 shows

Fig. 07-0/14

Cold start =~ phase 2
After the engine has started
(Starter air valve opened)

o} Slorter air entry
b} Additionol oir entry via the storter o'r vaive
¢} Additional air entry from suction conals
d} Moin air entering through throttle volve gap
i} Portial vacuum
k} Air entry into float chomber
15 Storter fuel jet
16 Storter oir valve
17 Air conol from storter oir valve o
fuel canal {18}
18 Fuei tanal
19 Starter air bore
20 Storter rotary slide volve
2] Vocuum conal o starler air volve
27 Starter mixing chomber
2% Copol for odditional air
30 Storter mixture conel

the mode of action of the starter mechanism during warming-up.

Tl

s
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Fig. 07-0/15

Warm-up position
(Starter air valve opened)

a} Starter oir antry

b) Additional air entry vio the starter oir valve
¢} Additional cir entry from suclion canols

d) Moin oir entering thraugh throttle vaive gop
i} Partiol vocuum

k} A:r entry into flon! chomber

15 Starter fuel jet

14 Starter air valve

17 Air canal from siarter oir valve ia fuel canal {18}

18 Fuei canol

17 Starter air bare

20 Starter rotory slide valve

21 Yocuum conal ta starter air valve
27 Starter mixing thomber

29 Caonal for additional air

30 Starter mixtere canal



¢) Driving Away with Starter Knob Pulled Out

When the car is driven away with the starter knob pulled out, the partial vacuum in the suction
canals is shiffed vpward by the apening of the throttle valves. As a result, the supply of start mix-
ture from the canal (30) decreases. This is compensated for by the start mixture drawn in via the
additional air canal (29) so thot the supply of start mixture to the engine remains unaffected.

If as a result of quick acceleration from low engine speed the throttle valves are opened still
further, the partial vacuum suddenly drops. The starter air valve (16), which had opened as soon
as the engine started, now closes again, so that the starter system produces a rich start mixture
for the change-over just as it did at starting. As soon as the engine reaches sufficient speed, the
starter air volve, actuated by the partiol vacuum which is increasing again, once more opens and
leans out the start mixture. By this automatic action af the starter air valve the cold engine is
supplied with o correctly proportioned start mixture suitable for all conditions and a satisfactory
change-aver to the moin carburetion system is ensured when the starter knob is pulled. Fig. 07-
0/16 shaws the mode of action af the starter mechanism when the car is being driven away.

Fig. 07-0/16

Change-over with starter mechanism
in action
{Starter air valve closed)

a) Storter air entry
b} Main oir supply

15 Siarter fuel jor

14 Starter air valve

18 Fuel canal

1% Starter air bore

20 Starter ratory slide voive
27 Starier mixing chomber
2% Canoi for additionol air
30 Storter mixture canol

Noife: As a rule the cor should be driven away with the starter mechanism in the “warm-up posi-
tion”, However, of very low temperatures the car can be driven away with the starter
mechonism in the “cold-start position”.

d) Starter Mechanism Inoperative

(Starter knob pushed right inj

When the starter knob is pushed right in, the starter rotary slide valve is turned to the right
ta & paint where bath the graded bare (33} and the graded bore (32) ond the fuel slot (31} in
the starter rotary slide valve are completely covered (see Fig. 07-0/12). The starter mixiure canal
(30) is also closed. The starter system is now out of actian.

In order to prevent fuel from being drawn from the starter system, when the starter mechanism
is inoperative, but if the starter rotary slide valve is not quite tight, a notch as described in Sec-
tion a) has been made in the carburetar cover. This notch cannects the float chamber with the
fuel canal {18). For that reason only air and no fuel can be drawn in when there is a slight leak
in the starter rotary slide vaive.
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C. Idle System

Each of the suction canals of the carburetar has its awn separate idle system, For this reason the
carburetor has two idle fuel jets, two idle suction tubes {or idle air jets) and two idle mixture
odjustment screws.

a} idle - Phase 1

The fuel which is drawn in via the idle fuel jet {(5) is mixed with the air from the idle suction

tube (6) {or the idle air jets}, forming a mixture which passes inta the idle canal (36). In the idle

pasition g further supply of oir far the idle mixture enters through the by-pass slot {37) (or the
by-pass bores) above the throtile valve and then passes into the suction conal through the idle
mixture bare (38) and combines with the air streaming through the throttle volve gap to form the
final idle mixture (Fig. 07-0/17}.

Fig. 07-0/17

idle « phase 1

e} Moin air suppiy
fi Entry of idle air
h} Fuel fecd

2 Muoin jet plug with main jet
3 [die fuel jet

6 Idie suction tube

7 Idie mixture adjustment screw
36 [die conat

37 By-pass sla?

38 idle mixture hore

The cross-section af the idle mixture bores can be varied by meons of the idle mixture adjustment
screws (7). The idle mixture is leaned out when the idle mixture adjusiment screw is turned in
and is enriched when it is backed out.

The idling speed is adjusted by means of the idle adjustment screw on the throttle vaive lever
(see Job No. 01-3, Section K).

b} Idle - Phase 2

When the throttle valve is being slightly apened, idle mixture emerges boih thraugh the idle mix-
ture bore (38) ond the by-pass slot (37) (or the by-pass bores). The by-pass openings now serve to
ensure a proper change-over fo the main carburetion system (see Fig. 07-0/17).

Note: o) Up to Engine End Nos. 109501418 and 11 95 0083 the carburetor had two idle suction
tubes ond a by-pass slof in each suction canal. As from Engine End Nos. 109501419
and 11 9500384 the carburetor has fwo idle air jefs and in each suction canal fwo by-
pass bores and a compensoting bore below the air horn (see Section F).
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b} in the right-hand suction canal af the carburetor at the same height as the by-pass
slot ar the by-pass bores as the case may be, but slightly offset to one side, there
is @ bore which leads ta the threaded union on the throtiie valve housing and which
serves as a connection for the vacuum line to the distributor.

¢) Recent carburetars have a bore on the carburetor flange for the connection of a voc-
vum tester; the bore is closed by a grub screw.

D. Main Carburetion System

The working principles of the main carburetion system are the same on the Solex doubie down-
draft carburetor Type 32 PAATI as on the single downdraft carburetor.

In its standard form the double downdrafi carburetor has a float and a float needle vaive in
the carburetor cover. The floot chamber is ventilated through the tube (23} in the corbure-
tor cover. For each of the carburetor suction canals there is an oir horn, a main jet and a mixing
tube holder with mixing tube and air correction jet (see Fig. 07-0/11).

From the float chamber the fuel flows into the mixing tube holder {4} through the main jet
screwed into the main jet plug (2). If the throttle volve is opened beyond the idle position,
phase 2, the partial vacuum moves upward and fuel is drawn from the outlet bores of the
mixing fube holder and mixes with the oir entering through the air intake branch of the car-
buretor cover.

When the vocuum effect increases ot higher engine speeds the fuel level in the mixing tube
holder decreases and compensoting air enters through the air correction jet (3) and posses
through the small bores in the mixing tubes and combines with the fuel flowing through the
main jet to form a mixture. With increasing engine speed the proportion of oir in the mixture
increases so that overenrichment of the fuel-air mixture is prevented and the engine receives
a more or less uniform mixture over the whole speed range (Fig. 07-0/18).

Fig. 07-0/18

Muain carburetion system
(Throttle valve in fuil-lood pasition}

e) Moin oir entry
g) Entry of compensoting oir
h) Fuel feed

2 Main je! plug with main jet
3 Air correction jet
4 Mixing tube holder wilh mixing tube
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E. Accelerating Pump

The accelerating pump No. 92 is a so-called “neutral” pump, i. e. the engine can draw in fuel
from the pump system via the injection tubes according to the degree of depression prevailing
in the suction tube.

The main purpose of the accelerating pump, however, is to spray extra fuel into the mixing
chambers af the suction canals when the accelerator pedol is depressed, in order to achieve
a smooth speed build-up and good acceleration.

The pump arm (10) of the acceleraling pump is connected fo the throttle vaive shaft by the ad-
justable connecting rod (9). When the throtle valves are closed, the diaphragm (11) is pressed
outward by the diaphragm spring (12). Since the pump chamber is connected to the float
chamber via the ball valve {8}, it is filled with fuel.

When the accelerator pedal is depressed, the pump arm (10} is moved by the connecting rod
{9). During this operation the pump arm presses the diaphragm inward so that the fuel in front
of the diaphragm is injected via the two ball valves located below the brocket for the injec-
tion tubes (14}, via the fuel jets (13) and the injection tubes.

During the injection the ball valve (8}, which operates as a check valve, is closed. When the
accelerator pedol is released, the diaphragm spring {12) presses the diaphragm {11} back. The
ball valve (8) now operates as a through-way valve, whereas the ball valves below the bracket
far the injection tubes (14) operate as check valves and prevent air from the carburetor suction
canals from entering the pump system. (Fig. 07-0/19).

Fig. 07-0/19

07-0/22

1 Air horn

2 Main et plug with main jet

3 Air carrection jet

4 Mixing tube holder with mixing fube
5 idle fuel int

6 Idle suctien tube

7 ldle mixture adjustmen? screw

8 Boli volva

9 Cannecting rod with pressure spring
and adjusting nuls

10 Pump arm

11 Pump diaphrogm

12 Diophragm spring

13 Fuet jet in injection tube

14 Injection tuba

28 Throttle valve



Note: a} Instead of the conventional pump jets the double downdraft carburetor is provided with
fuel jets (13} in injection tubes (14).

b) This version of the neutral accelerating pump carries no plate valve as a stop for the
diaphragms.
Extra fuel from the pump system, in accordance with the vacuum in the air horns, is effected
without operating the pump arm of the accelerating pump.

The injection amount for both injection tubes should be 1.3-1.5 cc/stroke together. Changes can
be made by setting the adjusting nuts on connecting rod (9). Turning the nuts down will increase
the pump stroke and thereby the injection amount, turning the nuts out will decrease stroke and
amount.

The nuts may be tightened only to the point where pump arm (10} lifts from the diaphragm,
because otherwise the injection will not start immediately when the throttle valves open. A
change of the fuel jets {13) in the injection tubes {14) would not change the injection amount, but
only the period of the injection. The connecting rod and the pump arm should move without
sticking.

For adjustment of injection amount on the accelerating pump refer to Job No. 01-3, Sectian H.

[ Chango No. 11 / August 1961 Workshap Monual Modols 160 fo 220 5 07-0/23




F. Technical Specificotions of Solex Double Downdraft Carburetor Type 32 PAATI

Models 2200 and 219
Carburetor (up{g_gg&igfaegngo. Medel 219
11-9500383)
Air harn "K” 24
Main jet "Gg" 0130 0125
Air correction jet "a” 170 165
Mixing tube “s” 0
Mixing tube holder (reserve) 48
idle fuel jet "g” 475 50
Idle suction tube 1.8 —_
ldle oir jet "u” — 1.1

Accelerating pump

No. 92 (neutrol)

Injection amount co/sfroke

1315

Fuel jet in injection tube

0.5

Injection tube

low {0.5 groded}

Storter fuel jet "Gs” 150

Starter oir bore in storter housing, mm @ 5.5

Float needie volve 2.0

Fioot weight (floot of nylon) g 7.2

Fuel level mm 13-15 15.5-17.5
Angle of inclination of throttle vaives ge

Bore in throtte volves, mm ¢ 1.5

By-pass slots mm 0.% x 3.45 —
By-pass bares mm @ — 1.25and 0.7
Stabilizing hole, mm @ — 1.5

Note: Model 2200 up io engine end No. 55 05551 with o flaot of bross hoving a weight of 21 g.

Float of nylon has been instolled as o siondord part as from engine en
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1}1. Compound Downdraft Carburetor for Model 220 S

A, General

Model 2205 is equipped with two Salex compound downdraft carburetors Type 32 PAITA
which are built on the same principles as the carburetor used in Model 190 (Fig. 07-0/20)
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Fig. 07-0/20
Solex Carburetor Type 32 PAITA
| Stoge 1 Il Stage 2
1 Main iet of Stoge 2 16 Pump arm
2 Air correction jet with mixing lube of Stage 2 17 Cannecting rod with pressure spring
3 Discharge tube 1o main corburation system Stage 2 ond odjusting nuis
4 Air horn of Stage 2 18 Pump diaphragm
5 Floa} chamber vent tube 1% Bail vaive
& Air horn of Stoge 1 20 Fuol feed
7 Mixing tuvbe of Stoge 1t 21 Main jet plug with main je! af Stage }
8 Air correction jet of Sioge 1 22 ldle mixture adjustment screw
% Mixing tube hoider 23 Thrahie volve of Stage 1
10 Idle ojr jo! 24 8all volve in mixing tube holder
N idle fuel jet 25 Throttle voive of Stage 2
12 Injaction tuka 26 Yaewum valve
13 Pump jet 27 Counterweight with lever
14 Diophrogm spring 28 il shock-obsarker for vocuum valve
15 Piote volve with bore 29 Plug and filler serew

The carburetor for Model 220 § differs from the carburetor of Model 190 in the following details:

a) The carburetor jets etc. (see Section E).

b) The height of the carburetar cover from the separating surface to the upper edge of the
air intoke branch is 33 mm in the carburetor for Medel 220 S and 43 mm in the carburetor

for Model 190.

¢) in the carburetor for Model 220 S the tube (5), cast integral with the carburefor cover and
ventilating the flaat chamber, is not graded {see Fig. 07-0/20).
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d} Recent madels hove a bare in the corburetor flonge for the cannection of o vocuum tester;
this bore is closed with o grub screw.

B. Arrangement and Function of Throttle Valves

The actuating linkage for the throttle valves of stoges 1 ond 2 has been modified (Fig. 07-0/21).
However, the arrongement and the functian of the thrattie valves correspond to the description
given in Workshop Monuol Made! 190.

Fig. 07-0/21
Tst Version 2nd Version
1 Thrattle voive of Stage 1 6 Relay lever
2 Throttle vaive lever 7 Relay arm
3 Abutment 8 Drag lever
4 idle adiustmen? screw ¢ Tensten spring

5 Throttle valye shaft af Stoge 2

The carburetors with the 1* version of the actuating linkage were instailed os o standard port up
to Engine End Nas N 8504580 and Z 85 01748. The carburetors with the 2" version of the actu-
ating linkage have been installed as a standard part as from Engine End Nos N 8504581 and
Z 8501749

C. Starter Mechanism

On Model 2205, as from Engine End Nos N 75 11273 and Z 7500522 carburetors with a three-
stage starter mechanism were installed. In the cald-stort position (starter knob puiled right out}
and in the warm-up position (storter knob pushed holfwoy in) the functioning of the starter mech-
anism is as described in the Madel 190 Workshop Manuai.

In the new third position, warm-up position Il {starter knab pushed in about 3/: of the way), the
engine receives in addition fo the idle mixture an additional mixture from the starter system
when the normal running temperature has not yet been reoched; this additional mixture ensures
satisfactory idling of the engine even at this stage. When the engine is warming up, warm-up
position | {starter knob pushed in about halfway) may cause overenrichment of the mixture; by
using warm-up position H (starter knob pushed in about 3. of the way) the starter mechanism can
naw remoin operative until the engine has reached the warking temperoture of at least 70° C.
This is of particular advantage in cars with @ hydraulic automatic D8 clutch, since when a
gear is engaged, the shift surge is so strong that the idling speed may decrease and cause the
engine to stall. Furthermare, the shift surge is slightly iarger when the oil in the hydraulic auto-
matic clutch is cold than when it has warmed up to operating temperature.
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Warm-Up Position I
(Starter knob pushed in ahbout %a of the woy)

When the engine is warmed up, but if the idiing speed with the storter mechanism inoperative
is still too low, the starter knob con be pushed in obout *s of the way. As a result, the starter
rotory slide valve is turned toword the right os seen from warm-up position L The chamber {19)
of the slide valve is now opposite the secand part (26) of the split fuel slot in the storter flonge
on the corburetor hausing. Since this second part of the slot is connected fo the first part {22)
of the fuel siot only by a very fine graded bore, the omount of fuel possed from the starter mech-
anism is decreased still further (Fig. 07-0/22).

18 19

Z-227

Fig. 07-0/22

Starter rotary slide valve Starter flange
of ecarburetor housing

2 Graded bare af fuel canol

15 Starler oir bore in starter rolary slide valve
16 Groded bare aof odditional air canal

18 Chamber in starter rotary slida voive

19 Chamber in starter rofary slide valve

20 Mixing chamber in slorier ratary slide valve
21 Cavity in starter rotary slide valve

22 Fuel sfot, port 1

23 Starter mixlure canal

24 Graded intake bare for fuel slai

26 Fyel slot, part 2

D. Scavenging Device for Fuel System

a) General

On Model 220S o scavenging device for the fuel system can be installed as an optianai extro.
Even ot high outside temperotures and when driving in a line of traffic, this scavenging device
prevents the formation of vapor bubbles in the fuel system. The scavenging device consists
mainly af the return valve (3) on the front carburetor which is connected to the fuel tank by the
hose {7) and the fuel return line {12).

The fuel return valve is actuated mechanically by the pump arm (9) of the accelerating pump
(8). When the return valve is apen, the excess fuel runs back inta the fuel tank through the return
valve and the return line. This fuel circulation cools the fuel line and prevents the farmation of
vapor bubbles.

07-0/27



With the carburetar finkage in the idle position and the throttle valves slightly open, the valve
pin of the return valve, which is fitted with a sealing cone, is pressed outward by the pressure spring
so that the bore remains open for the fuel flow. When the throttle valves ore opened further,
the pump arm (9) by overcoming the elastic force, presses the valve pin far enough in to close
the bore to the passage of fuel and thus interrupts the scavenging process (see Fig. 07-0/23).

Fig. 07-0/23

1 Fuel pressure fine

2 Connecios ol corburelor cover
3 Fuel return valve

4 Fiber goskels

5 Ring cannector

& Threoded union

7 Hose for fuet return line

8 Acceleraling pump

¢ Pump arm

10 Adjusting screw and lodc nut

The return mechanism is adjusted by means of the adjusting screw (10) on the pump arm with
the throttle valve of Stage 1 completely closed. In this position there must still be a valve travel
of 0.4-0.6 mm (see Fig. 07-0/24).

b} Subsequent Installation of Scavenging

Device

1. Disconnect and remove the fuel pressure 4. Clean the carburetor cover and carefully
line at the fuel feed pump and at the car- remove all chips.
buretors.

5. Fit the carburetor cover and screw the

2. Remove the carburetor cover of the front
carburetor. Unscrew the fioat needle valve
and the threaded union for the fuel pres-
sure line.

. Drill through the front part of the connec-
tor (2) on the carburetor cover which was
hitherto closed, using a 7 mm diameter
drill, and top an M 12X15 thread {Fig.
07-0/24).

07.0/28

threoded union (6) for the fuel pressure
line into the front connection of the cor-
buretor cover. If necessary, use a new
fiber sealing ring (see Fig. 07-0/25).

. Screw the fuel return valve (3} with fiber

sealing rings (4) and ring connector (5} into
the side connection hitherto used for the
fuei pressure line and tighten (see Fig.

07-0/24).
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o) Travei of fuel ralurn vaive

3 Fuel raturn volve

4 Fibar seoling rinps

5 Ring taphectar

8 Accelernting pump

9 Fump arm

10 Adjusting screw and fock nut

Slide the hose {7} of the fuel return line

onto the ring connector (5) and fasten with
a hose clip (see Fig. 07-0/25).

Coinect the new fuel pressure line {1) {Fig.
07-0/25).

Unscrew the accelerating pump (8) and
remove the cover taking care not to dam-
age the pump diaphrogm. After corefully
tapping out the shaft remove the pump
arm (see Fig. 07-0/24),

Install the new pump arm (9) and drive in
the shaft. Screw the cover to the accele-
rating pump meking sure that the pump
diophragm is correctly pasitioned. Screw
the accelerating pump to the carburetor.

11.

12.

ALy

Fig. 07-0/25

1 Fued pressure line

2 Connectors at corbyrotor cover
3 Fuel return valve

5 Threoded union

7 Hose for fuel return line

if necessary, use a new rubberised-fabric

gasket (see Fig. 07-0/24).

Remove the extension for the filler neck
of the fuel tank. As shown in Fig. 07-0/26
drill © 9.5 mm diameter hole into the filler
tube {14) of the extension and braze the
union {11) D 6 DIN 7613 for connecting the

fuel return line.

Fit the front part (12) of the fuel return
line onto the chassis base panel olong the
propeller shaft cover and fasten it with
six fixing clips using oval head tapping
screws and spring woshers (Fig. 07-0/27).

Note: a} When fitting the front part of the

fuel return line moke sure that there
is enough spoce for the front end of
the line between the right longitu-
dinal member of the chassis and the
subframe. Fasten the line fo the
iongitudinal member in such a way
that it connot be damaged by the
movements of the subframe.

b) In arder fto avoid damage ‘to the
fuel return line (12} grind down the
welding seam along the longitudi-
nal member aver a length aof ap-

prox. 10 em (see Fig. 07-0/27).

13. Slide the hose {7) onto the fuel return line

(12) ond fasten with a hose clip.
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14,

15.

15

Fig. 07-0/26

11 Fual ratyrn line union
14 Fuei filler tuba
15 Pipe far air vent fine

Fit the rear part (13} of the fuel return line
above the chassis cross member and con-
nect to the frant part {12} of the line. Then
fasten the line (13) ta the chassis base pan-
el by three fixing clips using aval head
tapping screws and spring washers (see
Fig. 07-0/27).

Install the extension of the fuel tank filler
neck making sure that the hoses and the
upper and lower parts af the rubber cuff
are carrectly positianed. Cannect the fuel
return line.
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Fig. 07-0/27

12 Fuel return line
{frant part)

13 Fual return line
{rear part]

Adjust the injection omount of the accele-
roting pump {see Job No. 01-3, Section H).

Detach the spring-loaded push rod at the
throttle valve lever of the frant carburetor.
Then back off the idle adjustment screw
until the throttle valve of stage 1 is com-
pletely closed. Turn in the adjusting screw
{10} an the pump arm until the return valve
is campletely closed. Then back the aod-
justing screw auf again until the valve pin
of the return valve has travelled the speci-
fied distance “a” of 0.4-0.6 mm. Then lock
the adjusting screw with the hexagon nut
(Fig. 07-0/24).

Check the basic adjusiment of the carbu-
retor linkage and adjust the idle {see Jab
MNo. 01-3, Section K).



List of Parts

Number Desiqnation Part No.
required 8 or DIN designation
1 Fuel return valve with ring connector 00007010 46
1 Pump arm 0000701321
1 Fuel pressure line 1800701132
| * Fyel return line (front part) 180 4700072
| * Fuel return line {rear part) 180 4700172
9 * Fixing clips 1X8 DIN 72571
9 * Spring washers B 5 DIN 137
9 * Oval head tapping screws B 42X9.5 DIN 7981
1 * Fuel hose B 8>12<480 DIN 73379
2 * Hose clips S 15/9 Zy N 288 a
1 * Unian D& DIN 7613

Note: In some engines the fuel return valve (without ring connector), the pump arm and the fuel
pressure line have already been instolled as standard parts.

In these cases only the fuel return line has to be installed subsequently in order to make

the scavenging device complete. For this purpose the parts morked with an asterisk and a
ring connector (Part No. 000 990 19 88) are required.
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E. Technicol Specifications of Solex Compound Downdraft Carburetor Type 32 PAITA

Modal 220 S

Details of the Carburetor Stage 1 Stage 2
Air horn “K” 23 27
Main jet “Gg” o 0125 0130
Air correction jet "a” 200 190 c with mixing tube
Mixing tube "s” 44 —
Mixing tube holder with polyamide ball 57 .
volve (reserve)
ldle fuel jet "g” . ) 47.5 —
Idle air jet "u” 1.8 —
Idle air bore 1.5 -
Accelerating pump No. 841 (neutral)
Injection amount cc/stroke 1113
Pump jet . 80
Injection tube high (0.5 graded)
Starter fuel jet 100
Starter air bore in starter rotary slide valve 3.0
Float needle vaive 2.0
Fleat weight {float mode of nylon) g 7.3
Fuel level mm 1921
Angle of inclination of throttle valves 8° 17¢
Angle of inclination of vacuum valve — 170
By-pass bores 1.15/1.15 —
Eilg:?l_‘gec;?%i?}%f\c,\n;l shock-absorber . . approx. 1.2

Note: o) As from Engine End No. N 8505174 and Z 85 02038 the carburetors have been equip-
ped with a mixing tube holder {reserve) 5.7. Up to Engine End Nos N 8505173 and
Z 8502037 a mixing tube holder (reserve) 5.5 was installed.

b) As from Engine End No. 6503594 the idle air jet “v” 1.8 has been instalied as a
standard part. Up to Engine End No. 6503593 an idie air jet “u” 1.2 was used. The
carburetors on these engines should always be subsequently equipped with an idle
air jet “u” 1.8. ]
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IV. Compound Cross-Draft Carburetor for Model 190 SL

A. General

Model 190 SL is equipped with two Salex carburetors Type 44 PHH. These horizontal compound
carburetors are olso known as cross-draft carburetors and have been developed for sports cars
with high maximum speeds. They incorporate the latest advances in carburetor design (Figs.

07-0/28 and 07-0/29).

Solex Carburetor Type 44 PHH

Fig. 07-0/28

Alr suction-tube side

Fig. 07-0/29

Engine side
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Two versions of this carburetor hove been installed in cars of Model 190SL. The 1% version
has o sond-cast carburefor housing (installed up to Engine End No. 55 00708} and the 2n ver-
sion has o die-cost carburetor housing (installed os fram Engine End No. 5500709). The two
versions of the carburetor work an the some principle (Figs. 07-0/30 and 07-0/31).

The subsequent installation of die-cost carburetars is described in Jab No. 01-4.

3
4
5
&
23
" b
!
28
Fig. 07-0/30
Solex Carburetor Type 44 PHH
(Die-cast carburetor}
! Stage 1 . I} Sioge 2
1 Floo! needie volve 12 Qverilaw control tube 23 ldle fuel iet of stege 2
2 Pump et 13 Diffuser 24 idle mixlure adjustmen? screw of stage 2
1 Balt vaive for occeleroting pump 14 Air carrection jets 25 Thrattle vaive lever aof stoge 7
4 Diopbragm spring 15 Mixing tubes with counterweight
5 Pump diaphrogm 16 Main jet plug with main jeis 26 Throtile volve of sloge 2
& Pump orm 17 Vocuum box 27 Throtte volve of stoge 1
7 Connectian for fuel averflaw line 18 Bali vaive [deloy volve 28 Fuel suctian line
and flaal chamber ventilation an atmosphere side} 29 Union for fuel outiet line
8 Float 19 Diaphragm spring 30 idle mixture adjustment screw af stoge |
9 Floot chamber 20 Diophragm 31 Idle fuel jet of sloge 1
10 Connecting rod with pressure spring 21 Ball valye {delay vaive 32 Air harn
and adjusting nuis on vocuum side) 33 Choke valve
11 Corburetor cover 22 Vacuum line
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Fig. 07-0/31
Solex Corburetar Type 44 PHH
{Sand-cost carburetar)
| Stage 1 Il Stoge 2

1 Maoin jets 14 Diaphragm spring
2 Air correction jels with mixing iubes 15 Diaphragm with diophragm rod
1 Diffuser 16 Boll valve {delay valve
4 Overflow cantrol tube on atmosphere side}
§ Throttic valve of stoge 1} i7 Boll volve {deiny vaive
4 Chake volve an vacuum side}
7 Air hazn 18 Acgcelerating pump
8 Throtiie volve aof stoge 2 19 Connecling rod with pressure spring
9 Fuel suctian line and odjustment nuls
10 Vacuum line to vocuum box 20 Throtle volve lever of stage 2
11 Fuel oullat Bine with counterweight
12 Vacuum bax 21 Reloy lever

13 Adjusting screw

B. Arrangement and Function of the Throttle Valves

The compound cross-draft carburetor has two suction canals with one throttle vaive each. Each
suction canal farms ane “stoge” and there is no connection between the throiile valve (27)
of stage 1 and the throttle valve (26) of stage 2 (see Fig. 07-0/30). Whereas the throitle vaive
shaft of stage 1 is acivaied as usual vio the throttle vaive lever (38), the throttle valve of stage
2 is opened outomatically via the vacuum box {17). The diaphragm (20} in the vacuum box is
cannected to the throttle valve lever (25) of stage 2 by means of the diaphragm rod (34}, the
relay lever (35) and the reloy arm (36). In the “at rest” positian the diaphragm {20} is pushed to
the right by the diaphragm spring {19} ond thus claoses the throitle valve af stage 2.
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The counterweight on the throtile valve lever (25} prevents the throttle valve of stage 2 from
fluttering when it is closed. The space to the left (spring side) of the diophragm in the vac-
vum box is connected via the vocuum line (22} to the suction canol of stage 1 at the narrowest
point of the air horn (32).

The space to the right of the diaphragm (atmosphere side) is under atmospheric pressure. The
vacuum obtaining in the air horn of stage 1 when the throttle valve is fully open causes the
throttle valve (26) of stoge 2 to open at an engine speed of approx. 3500 rpm. The two ball
valves (delay valves) {21} on the vacuum side and (18) on the atmosphere side of the vacuum
box prevent a sudden opening of the throttle valve of stoge 2 {Figs. 07-0/32 ond 07-0/33).

Fig. 07-0/32

Throttle vaive of stoge 2 not yet operative
{Stage 1 in full-load position)

17 Yacuum box

25 Throttle vaive lever of stage 2 with counterweight
24 Throttle valve of stage 2

27 Throttle valve of stoge 1

34 Diophrogm rod

35 Relay tever

34 Relay arm
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Fig. 07-0/33

Throttle valve of stoge 2 operofive
{Stoges 1 and 2 in fuli-load position)

17 Yacuum box 34 Diophragm rod
25 Throttle volve lever of sioge 2 15 Relay [ever
with gounterweight 36 Refay arm
24 Throttle valve of stoge 2 51 Aperture limiting screw for
27 Throtile volve aof stoge } thrattle volve of stoge -2

When the accelerator pedal is released, the so-colled automatic return mechanism of stoge 2 cav-
ses the throttle valve of stage 2 to be closed by the throte volve shaft of stoge 1. The auto-
matic return mechanism consists of the relay iever (59) an the throttle valve shaft {53) of stage
1, the set screw (69), the clamping strap (67) of the clamping screw (68] and the abutment screw
(70) screwed into the thrattle valve shaft (61} of stage 2 {Fig. 07-0/34).

Fig. 07-0/34

10 Connecting rod with pressure spring

%3 Throitle valve shoft of stoge 1

54 Tronsmission lever far eonnecting rod
of ageeierating pump

59 Relay lever

61 Threttie voive shoft of sloge 2

47 Clamping strop

&8 Button heod screw {ciamping screw}

49 Buttan heed screw [sel serew)

T Abutment screw
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in the idle position of the carburetar linkage the set screw (69) must rest against the abutment
screw (70} withaut any clearonce.

When the two throitle valves of stages 1 and 2 are fully opened, the set screw also rests
agoinst the obutment screw, so that the throttle valve shaft of stage 1 makes stage 2 outomat-
ically inoperative when the acceleratar pedal is released.

The automatic return mechanism af stage 2 shauld be adjusted after the idle adjustment has
been made (see Job Na. 01-3, Section K).

C. Starter Mechanism

The starter mechanism of the corburetor works on the choke voivc\e system, a stepless and pro-
gressive system in which there is a fixed relotionship between choke valve position and start
mixture enrichment, The siarter mechanism is actuated by o pull knob on the instrument board
and a bowden cable. The storter mechanism consists of o choke valve in the suction canal of
stage 1; the chake valve shaft (71) is offset from the center of the suction conal.

In the sand-cast carburetars the starter mechanism is located in a special choke valve section
screwed ta the carburetor housing. The die-cast carburetors have no special choke valve sec-
tion and the choke valve shaft is located in the corburetor housing itself.

When the starter mechanism is not in operation under narmal running conditians, the choke
valve {33} is apen (Fig. 07-0/35).

Fig. 07-0/35

Normal running position — Starter mechanism inaperitive
{Choke valve open)

33 Choke valve 41 Relay tever 72 idic ndjusiment screw
18 Thrattle volve lever of stape 1 42 Chake valve lever with cam plate 73 Adjusting screw
39 Adjusting scrow 71 Choke vaive shoft 74 Abuilmen?
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When the knob is pulled out, the starter mechanism is in operation and the chake valve {33)
is clased (Fig. 07-0/36).

Fig. 07-0/36

Starter mechanism operative
(Cheke volve closed)

33 Chake valve

38 Throtiie valve iever of stage 1

39 Adjusting screw

41 Relay lever

47 Choke valve lever with cam plate
71 Choke valve shaft

72 |dle odjustment screw

73 Adjusting screw

The choke valve is closed by a coil spring; it is opened by a reloy lever when the engine has
storted.

When the chake valve closes, the throitle valve (27) of stage 1 is automatically opened approx.
5° by the choke volve lever (42) with cam plote ond the reloy lever {41) (Fig. 07-0/37}.

Fig. 07-0/37

Starter mechonism

27 Throttle vaive af stage 1

33 Choke vaive

37 Carbyretor housing

38 Throtile valve lover aof sloge ]

3% Adjusting screw

40 Tension spring

41 Relay lever

42 Choke valve lever with com plote
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The throttle valve must open in order to ensure that the vacuum building up in the suction tube
can become effective in the mixing chamber of the carburetor and in order to ensure proper start-
ing and running of the engine.

Note: o} The cam plate on the choke valve lever (42) and the reiay lever (41) are fitted to the
rear carburetor only. The throttle valve on the front carburetor is outomatically opened
by the control shoft of the carburetor linkage (see Fig. 07-0/35).

b} When the choke valve is closed there must be a clearance of 1.0 mm between the
adjusting screw {73) on the abutment (74) and the choke valve lever (42) {see Fig.07-0/35).

¢} When the starter mechanism is inoperative, the choke valve must be fully open. The
siop lever on the choke valve shaft must rest against the carburetor housing. This point
needs particular attention when the choke coble is being connected (see aiso Job No.
30-6).

d) When the starter mechanism is inoperative, there must be a clearance of approx. 0.4
mm between the adjusting screw (39} on the thratte voive lever and the relay lever
{41} when the carburetor linkage is in the idle position. The tension spring must press
the relay lever ogainst the cam plate of the choke valve lever {see Fig. 07-0/35).

Cold Start

When the engine is being started, the closed choke valve (33) produces an effective vacuum in
the diffuser {13) of stage 1, so that sufficient fuel is drown from the main supply system to pro-
vide a mixture rich enough to start the engine cold. When the engine has started, the pressure
flow regulates the opening of the choke valve (33) against the pressure of the coil spring, with
the result that the combustion air necessary for the start mixture can enter (Fig. 07-0/38).

Fig. 07-0/38

Cold start
{After engine has storfed)

I Stage] i Stage?

oj Starier oir entry

g) Entry of compenscting air for main
corburetion system

h} Fuel feed

13 D:ffuser

14 Alr correction jet

15 Mixing tube

18 Main jet plug with main jet

27 Throllle valve of stoge 1

32 Air horn

33 Choke valve
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By slowly pushing in the pull knob the engine speed can be odopted to the driving situotion.

There is no objection fo warming up the engine with the starter mechonism in operotion. How-
ever, the starfer mechanism should be switched off by pushing the knob right in as soon os the
engine has reached normal working temperature. When the engine is warm, the knob must not
be pulled to start the engine.

D. idie System

The carburetor has two idle systems, one far stage 1 and one for stage 2. The idle system of
stoge 1 serves the normal purpose of supplying the engine with the idle mixture required and
of ensuring a saiisfoctory chonge-aver o the main carburetion system.

The idle system of stage 2 only serves to improve speed build-up when stage 2 is brought into
operatian.

idie System of Stage 1

The difference between the idle systems in die-cast and sand-cast carburetors is that in the die-
cast carburetor the idle air supply is drawn from the mixing chamber in the suction of the car-
buretor and passes via the recess in the oir horn {32) through the idle air bore {43) (replacing the
idle air jet) into the idle canal (45), whereas in the sand-cast carburetor the idle air posses into
the idle canal thraugh the idle air jet {44) from outside (Figs. 07-0/3% and 07-0/40).

a3 13
‘ 49 43 314546 30 Fig. 07-0/39

idle system of stage 1
(Die-cast carburetor)

13 Diffuser
77 Throttle valve of stoge 1
28 Fuel suction line
29 Union for fuel autiet line
30 ldle mixture odjustment screw af sloge 1
31 Idie fuel jet of stoge 1
27 32 Air harn
33 Chake volve
.- 43 Idie oir bare of stoge 1
&\\\: ran 45 |di= conol of stoge 1

46 By-pass bores of stoge 1

47 idle mixture bora of stoge 1
E 48 Suction tonnol of stoge 1
28 50 32 28 50 Retoining screw for diffuser

®
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3046 45 44
Fig. 07-0/40

ldle system of stage 1
{Sand-cast carburetor)

146 Moin je!

27 Throttie valve of sioge 1

3D Idie mixture adjustment scraw of stags 1
31 Idia fual jet of stoge I

3 Air horn

44 idle air jet

45 |die munal of stoge 3

46 By-poss boras of stage 1

47 idle mixture bore of sioge 3

48 Suctian canal of stage 1

a) Idle Phase 1

The fuel which is drawn in via the idle fuel jet {31} mixes with the air entering thraugh the idle
air bore {43} forming a mixiure which then posses into the idle canal {45}, When the throttle valve
{27) is in the idle position, o further supply of air enters through the reor by-pass bare (464); the
idle mixture enters the suction conol through the idle mixture bore {47} and thraugh the front by-
pass bore {46} and combines with the air flowing past the throttle volve to form the final idle
mixture {Figs. 07-0/3% and 07-0/41).

The section of the idle mixfure bore can be varied by the idle mixture odjustment screw {30} {Fig.
07-0/41). The final idle mixture can be leaned out by tightening the idle mixture adjustment screw
and enriched by slockening it. The idle speed is odjusted with the idle odjusiment screw {72) on
the throttle valve lever (38) {see Job No. 01-3, Section K, ond Fig. 07-0/36).

b} Idle Phase 2

When the throttle valve is opened slightly, idle mixture emerges both through the idle mixture
bore {47) and the reor by-pass bore (44). The two by-pass bores now ensure o smooth change-
over from the idle to the main carburetion system (see Figs. 07-0/39 and 07-0/41).
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idle =~ Phase 1
| Stagel i Stage?2
al Eniry of main air
f) Entry of idle air
h} Fuei feed
13 Diffuser 11 Idie fwel jet of stoge 3
16 Main iot plug with main ja! 32 Air born
27 Throile voive of stage 1 33 Choke voive
30 Idle mixture adjustment screw of stoge 3 43 |dte air bore of stoge 1

Idle System of Stage 2

The 2% stage of the carburetor also hos an idle system which is used only to improve the speed
build-up when the 2™ stoge is brought into operation. When the engine is idling, is in the partial-
lood range and in the full-load range up to approx. 3500 rpm, the idle system of stage 2 is not
in aperation, since both the mixture adjustment screw {24} and the throtile valve (26) of stage 2
are closed.

The idle air supply far the idie system of stage 2 of bath die-cast and sond-cost carburetors is
drawn in from the mixing chamber in the suctian canal thraugh the idle air bare {63} (Figs. 07-0/42
and 07-0/43}.

Note: As fram Engine End No. 65 01133 the die-cast carburetars have only one by-pass bore in
stage 2.

07-0/43



13 B3 2316264 24 Fig. 07-0/42

o ' idle system of stoge 2
NN (Die-cast carburetor)
ST AR
H,\“i\\\\\\\\\ N e EPYY 13 Diffuser
23 tdla fuel jet of stoge 2
—1—68 24 idlo mixture adjustment screw of sioge 2

26 Throitie voive of stoge 2
28 Fuei sucHaon line
——28 50 Retaining screw for diffuser
62 Idle canai of stoge 2
63 Idie oir hore of stoge 2
P &4 By-pass bares of stage 2
&5 ldla mixture bere of stage 2
&6 Suetion canof of stoga 2

N

When the engine reaches a speed of approx. 3500 rem under full lood, the throttle valve (26) of
stage 2 begins to open. The fuei drown in through the idle fuel jet {23) combines with the air
entering through the idle air bore {63) to form o mixture in the idle canal (62). This mixture
emerges at the by-pass bores (64) as saon as the throttle vaive (26) of stage 2 apens. This ad-
ditional enrichment of the fuel-air mixture prevents a chonge-over shock when stage 2 is brought
into operation (see Figs. 07-0/42 and 07-0/43).

Fig. 07-0/43

ldle system of stage 2
(Sand-cost corburetor)

16 Main je!

2] tdle fuet jet of stoge 2

24 |die mixture adjustment screw of stuge 2
24 Throttle valve of sioge 2

50 Grub screw

62 ldie conol of stoge 2

61 Idle air bare of stoge 2

&4 By-poss bores of sloge 2

66 Suction canol of stoge 2

Note: The idle mixture adjustment screw of stage 2 remains closed.

E. Main Carburetion System

The float chamber {9) of the carburetor is located in the center between the two suctian canals,
The connection (7) connects the float chamber with the outside air via the fuel averflow line. The
Hoat chamber is closed at the top by the carburetor cover {11). The cover carries the float valve
(1) and the threaded unian for the fuel line.

The suction canol of stage 1 has an air horn (32) with a diffuser {13} installed in front of it. The
outlet tube for the fuel ond the fuel mixture opens into the diffuser. By o canal the outlet tube is
connected with a cylindrical cavity which is supplied with fuel from the float chamber via the
moin jet (16) screwed into the main jet plug. The mixing tube (15), which is held in the carburetor
by the air correction jet (14), projects from above inta the cylindricol cavity.
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The suction canal of stage 2 has the same type of diffuser as stage 1, but it has no air horn because
stage 2 is only brought into operation at relatively high engine speeds. Main jet plug with main
jet, mixing tube and air correction jet are arranged symmeirically to stage 1.

Particular importance attaches to the overflow control tube (12) in stage 2 through which the
fuel mixture must pass on its way to the outlet tube of the diffuser (13) of stage 2. This device
is necessory in order to counteract the effect of the partial vacuum which is formed in the air
suction tube between carburetor and air filter. When the throtftle valve aof stoge 2 is closed,
this partial vacuum acts also on the main carburetion system of this stage and would flood it,
i. e. without the overflow conirol tube, fuel wouid be drawn from the diffuser and ~ mixed with
inlet air — would pass ta stage 1 through the air suction tube (Fig. 07-0/44}.
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Final needie vaive

Pump jet

Bol volve for aceeleraling pump
Diaphragm spring

Pump diaphragm

Pump orm

Connection for fuel overflow line and
float chamber ventilotiop

Ftoot

Fioat chamber

Connecting rod with pressure ipring
ond odiusting nuts

Carburetar cover

Ovarfiow control tube

Fig. 07-0/44

Stage 1 1l

13 Diffuser

14 Air correction jets

15 Mixing tubes

16 Main et plug with main jets

17 Yacuvum box

18 Bali valve {deioy vclve an
atmosphere side)

19 Diophrogm spring

20 Diophragm

21 Ball valve (deley valve an
vacuum side}

22 Yocuum line

23 Idie fuel et of sloge 2

Stage 2

24

il

2
F
il
2%
30

N
32
3

Idle mixture adjusiment screw
of stoge 2

Throttie volve laver af stoge 2
with gounterweight

Throtile volve of stage 2
Throttle valve of stage 1

Fuel suclion line

Union for fuel outiet line
idie mixture odjustment screw
of stage 1

Idie fuel jet af sloge ]

Air harp

Choke valve
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Note: a) Fig. 07-0/44 shows the die-cast carburetor. As far as the main carburetion system is con-
cerned, the sand-cast carburetor works the same way, the only difference is in the ar-
rangement of the canols and jets (see 07-0/31).

b} In the die-cast carburetor the compensating oir passes to the correction jet through the
fuel overflow line and in the sand-cast carburetor through two apenings which are
located at the side of the carburetor cover and are covered by strainers.

¢} In both types of carburetors the fioat chamber is ventilated through the fuel overflow
line whose cannection has a & mm internol diameter in the die-cast carburetor and a
4 mm internal diameter in the sand-cast carburetor.

d) Arrangement and mounting of the float in the corburetor cover are the same for both
types. The floats themselves have the same weight, but differ in their shape and must
not be mixed up.

e) In the sand-cast corburetor the overflow conirol tube is screwed to the carburetor
housing, whereas in the die-cast carburetor it is locoted inside the carburetor {see Figs.
07-0/31 and 07-0/44).

a) Partiol-Load and Fuil-Load Range at Low Engine Spead
(Only stage 1 in operation)

Normally the fuel level is the same in the float chamber and in the two cylindrical cavities into
which the fuel flows through the main jets (16).

When the throttle valve (27) of stage 1 is opened, the portial vacuum begins to have an effect an
the outlet tube of the diffuser. As a result, fuel is drawn from the cylindrical cavity via the outlet
tube of the diffuser and is mixed with the air entering through the air inlet branch. Compensating
air enters through the air correction jet (14} in progressively larger amounts, posses through the
bores of the mixing tube {15) ond combines with the fuel flowing through the main jet ta form a
mixture. Air enrichment increases with increasing engine speed, thus preventing overenrichment
of the mixture (Fig. 07-0/45).
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Function in portial-load ronge and
in fuli-load ronge at low engine speed

[{Only stage 1 in operotion)

1 Stagel

g} Entry of main gir

Stoge 2

g) Eniry of compensating air for moin carburation system

h} Fual feed

12 Overtlow canirol tube

13 Diffuser

14 Air correctian jets

15 Mixing lubas

34 Main jet plug with moin je!s

17 Yocuum bax

1B Boll valve (deloy valve on atmosphere side}
19 Diaphrogm spring

20 Diophragm

2% Bail vaive [deloy valve on vacuum side)

22 Yocuum line

25 Thrattle valve jever of stoge 2
with caunterweight

26 Throt#ie volve of stoge 2

27 Throtte volve of stoge 1

32 Air horn

33 Chake valve

14 Divphragm rod

35 Relay laver

35 Reloy arm
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b} Full-Load Range at High Engine Speed
(Stage 2 brought into operotion)

When the engine has reached approx. 3500 rpm with the throttle valve of stage 1 completely
open, the partial vacuum in the air horn has increased to such an extent that through the vac-
vum line {22} it begins to operate fhe vacuum box (17) by overcoming the weight and the
spring pressure. As a result, the throftle valye {26) of stage 2 begins to open; the change-over
is made easier by the fuel mixture which emerges through the by-pass bores (64) of the idle system
of stage 2. With increasing throttle valve opening the supply of mixture is taken over by the
main jet system of stage 2, so thot the engine can reach its full output.

2-8r7

21 Ball valve {delay veolve on 26 Throtle voive of stage 2
vacuum side} 27 Throltle voive of stogs 1

22 Yacuum line 32 Air harn

25 Throitle valve lever of stogs 2 33 Choke vaive

wilh counterweigh!

Fig. 07-0/46

Function in full-load range ot high engine speed
(stage 2 brought into operation}

I Stage 1 it Stoge 2

e) Eniry of main oir
g} Entry of compensaling air for main carburetion system
h} Fuel feed

12 Qverflow control tube

13 Diffuser

14 Air carrection jels

15 Mixing tubes

16 Moin jet plug with moin jels

7 Yacuuem box

18 Ball vaive [delay valve an almasphera side}
1% Diaphragm spring

20 Diaphrogm

34 Diaphragm rad
35 Reloy lavaer
35 Relay arm

Note: The amount of vocuum required fo bring the 2" stage into operation can only be a-
chieved under full load. Over the whole p ortiai-laad range only stage 1 is in operotion.
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F. Accelerating Pump

The “neutrol” pump No. 82 is used os an accelerating pump far both the sand-cast and the die-
cast corburetar, With this type of pump the engine draws in fuel from the pump system via the
injection tube according to the degree of vacuum obtaining in the intake pipe.

However, the main fosk of the accelerating pump is to spray additional fuel info the mixing
chamber of the suction canol of stage 1 when ithe occelerator pedal is depressed; as a result,
speed build-up and accelerotion are improved.

The accelerating pump is located at the bottom of the corbureter housing between the two
suction canals {Fig. 07-0/47).

Fig. 07-0/47

& Pump arm

10 Connecting rod with pressure spring

15 Moin jet piug with main jet

53 Throttie volve shaft of stage 1

54 Transmission laver

54 Adjusting nuts

58 Accelerating pump

59 Raeloy lever far automotic return mechchism of stage 2
&1 Throtife valve shoit of stoge 2

The pump arm {6} of the accelerating pump is connected to the thrattle valve shaft (53) of stoge
1 by the adjustable cannecting rad (10) and the transmissian lever {54). When the throttle valve
is closed, the diaphragm spring (4) presses the pump diaphragm (5) outward. Since the pump
chamber is connected with the float chamber vio the ball valve (55) the pump chamber is filled
with fuel.

When the accelerator pedal is depressed, the pump arm (6) is maved via the cannecting rod
(10). The pump arm in turn presses the diaphragm (5) inward so that the fuel which is in frant
of the diaphragm is injected through the ball valve (3), the pump jet {2) and the graded injection
tube {52).
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During the injection periad the ball valve {55} now operating as a check valve is closed. When
the accelerator pedal is released, the diaphragm spring {4} presses the diaphragm (5) back. The
ball valve (55) now operates as a through-way valve, whereas the ball valve (3} works as a check
valve and prevents air from entering the pump system from the suction canal {Fig. 07-0/48).

Fig. 07-0/48

Acceleration

I Stagel

e} Entry of main air

1 Floa! nzedla vaive 13 Diffuser
2 Pump jat 27 Throtle volve of stoge 1
3 Bofl valva of acceleroting pump 32 Air harn
4 Diophrogm spring 33 Choke valve
5 Pump dioghragm 32 Injection tube
& Pump arm 53 Thraitle valve shoft of stage 1
7 Connection for fuel averflaw line H Transmission lavar
and floot chamher ventilatien 55 Boll valve for oecelsrating pump
§ Floa? 56 Adjusting nuts
10 Connecting rod with pressura spring 57 Caver

Depending on the degree of vacuum obioining in the suction canal, extra fuel can be drawn
in from the pump system without operating the pump arm of the accelerating pump.

The injection amount of the accelerating pump can be varied by adjusting the adjusting nuts (56}

on the connecting rod {10). When the nuts ore tightened, the pump stroke and in consequence
the injection amount is increased and vice versa.
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Fig. 07-0/49

Accelerating pump
(Die-cost carburetor}

13 Tramsmission lever on thraitle volve shott
stoge 1

73 Pump jat

74 Fibar sealing ring

77 Ball valve

78 Stainer for boll vaive

79 Fiber sealing ring

Bt jniection luke

91 Accelerating pump

93 Pump diophragm

94 Diophrogm spring

98 Cover [complate}

100 Pump orm

1M Pump arm shoft

102 Ovat hend countersunk screw
08 Rubberised-fabric goskat
109 Cheesn heod scraw

110 Lock washar

131 Cannecting rod {complate)
112 Connecting rod

113 Pressure spring

114 Wosher

115 Cotter pin

116 Shoulder nut {odjusting nut}
117 Hexagon nut [fock nuf}

Fig. 07-0/50

Accelerating pump
{Sand-cost carburetor)

t Cannedling rod (camplete)
2 Pump orm

3 Pump diophrogm

4 tnjection tube

5 Boll valve

& Pump jet
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The adjusting nuts {56) must not be tightened until the pump arm (6) moves away fram the dia-
phragm since in that case injection would not take piace immediately the throttle valve is open-
ed. The injection amount of the accelerating pump should be 0.4-0.6 cc/stroke. Adjustment of the
injection amount is described in Job No. 01-3, Sectian H.

Note: a) This version of the neutral acceleraiing pump has no plate volve os a stop for the
diophragm.

b) in the case of the die-cast carburetar the fue! line to the accelerating pump is cali-
broted by the ball valve (55} with a diameter of 0.5 mm (installed os a stondord
port as from Engine End No. 5501823). in all engines with Engine End Nos between

5500709 {in which the first die-cast carburetors were installed) and 5501822 the fuel
line to the occelerating pump can be calibrated subsequently by installing the calibra-
ted sleeve Part No. 000 071 03 40 on the ball valve {see also Job No. 01-3, Section ).

c¢) Sand-cost and die-cast carburetors differ in the orrangement of the canals in the car-
buretor housing and in the arrangement and design of the injection tube and the pump
jet (Figs. 07-0/49 and 07-0/50).

G. Fuel Exhaust Device

When the throttiz valves of stages 1 and 2 are suddenly closed at high engine speeds, some
fuel may remoin in the suction canals of the carburetors.

This would enrich the mixture in stoge 2 and wauld have an undesirable effect both at idling
speed ond when the throttie valves are opened. For this reason the fuei left in stage 2 is drawn
off via the fuel suction line (4) and posses info the suction canals of stage 1 and from there
into the mixing chambers of te suction canois.

When the engine is not running, the fuel accumuloting in stage 1 of both carburetors runs off
through the fuel outlet line {16} ond ensures that the engine will start properly when hot. The
orrongement of the fuel suction line and the fuel outlet line for the die-cast carburetors is
shawn in Fig. 07-0/51.

Fig. 07-0/51

1 Choke vaive.lever af rear carburelar

2 Choke valve lever af franl corhuretar

3 Hexagon nut

4 Fyg! suction line

5 Return spring for carburetor linkage

& Push rod from control shaft to thraltle
valve lever of fron! carburetor

7 Throttle volve lever

8 Fush rod from ongle lever an cronkcase to
canizol shoft

% Fuel averfiow line

19 Angle lever

11 Hexagon screw

12 Strut for supperting air suctian tube

13 Hexogon screw

14 Pipe clip

15 Coaling woter return fine for pre-healing
of intake pipe

15 Fuel outlet line

17 Exhoust monifold
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In the die-cast corburetors the fuel suction line is firmly cannected ta the carburetor housing,
whereos in the sandcast carburetors the line is connected from the outside (Fig. 07-0/52).

Fig. 07-0/52

1 Fuel averflow line

2 Fuel suction line

3 Fuel outiet line

4 Strut for supporting oir suction tube

5 Cooling woter return line for pre-heating
of intoke pipe

H. Hot-Start Mechanism

In order ta ensure that the engine also staris at high outside temperatures a hot-start mech-
anism is incarporoted in the carburetor system; it is operated by a pull knob and bawden cable
from the instrument ponel. When the hat-start contral is pulled, the throtile valves of stage 2
are forced open by the angle levers. This enables the evaporated fuel ta be drawn off quickly.
As soon as the engine has started, the pull knob shauld be released quickly. The accelerator
pedal must be depressed fully befare the hot-start control is pulled since otherwise the throthe
valves of stage 1 wauld be opened via the autamatic return mechanism levers of stage 2 and
this might result in a distartion of the levers (Figs. 07-0/53 and 07-0/54).

SR

R

!

Fig. 07-0/53

1 Beoring hrocket

2 Angle lever for rear carburetar

3 Angle lever for fron? cerburetar

4 Cannecting strap

5 Return spring

4 Brackel for return spring on beoring brocke!

Fig. 07-0/54
12 Bearing bracket far hot-start contrel 71 Wosher
13 Spring wosher 22 Cotler pin
14 Pivol pin 93 Return spring
15 Fixing clip for hol.siort cantrol 24 Fixing serew for bowden
14 Hexogon screw cobie an ongle lever
}7 Hexogon nut 25 Bushing

18 Reor ongle fever for hot-start controf 26 Washer
19 Front ongle lever for holstart control 27 Hexogon nu!
20 Connecting strap for engle lever

Under narmal conditions the hat-start mechanism is nat required far starting the engine at nor-
mol running temperature; fully depress the acceleratar pedal as usual.
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L Installation of Elecirical idle Cut-Out Valves

Engines with high compression ratios have a tendency ta self-ignition when fuels of low anti-
knock value are used and when outside temperatures are high; as a result, there is after-firing
when the engine is switched off.

Fuels should have a minimum anti-knock rating of 92 according to the research method (ROZ);
when fuels of a lower anti-knock rating are used and heavy after-firing occurs when the en-
gine is switched off, electrical idle cut-out valves manufactured by the firm of Solex can be
subsequently installed in the die-cost carburators (Fig. 07-0/58).

Note: Because of the different orrangement of the idle fuel jets these electrical idle cut-out
valves cannot be subsequently installed in sand-cast carburetors.

The idle cut-out valves (Part No. 00007102 92), together with the special idle fuel jets size 55
(Part No. 000 071 2B 36) are screwed in in ploce of the standard idle fuel jets. When the ignition
is switched on, the electro-magnet (8) in the valve moves the mognet core {2}, the valve needle
(9) opens up the idle fuel jet (1) and the idle system of the carburetor con fulfil its normal func-
tion.

When the ignition is switched off, the current to the electro-magnet (8) is interrupted and the
valve needle (9) is forced on to the sealing cone (10) by o pressure spring (3). Now the idle
system is cut off from its fuel supply and after-firing of the engine is therefore no longer pos-
sible.

If anything should happen to interrupt the electrical operation of the valve (blown fuse, burnt-
out electro-mognet, etc.), it is possible to put the cut-out valve out of operation in the open
position by unscrewing the threaded sleeve {4) {Fig. 07-0/55) ofter having removed the valve
cap {5).

1 idie fuel jet

2 Magnet care

3 Pressure spring

4 Threaded sleeve
5 Valve cap

& Electric iead

7 Conloe? ring

8 Eiectro-mognaei

? Valve needle

10 Sealing cone

s

In engines from Engine End No. 5500709 (in which the die-cast carburetors were first installed)
to Engine End No. 5501822 these cut-out valves can be installed subsequently only when the
mixing fube No. 43 hos been installed in stage 1 and if the fue! flow to the accelerating pump
is regulated by a calibrated sleeve.

As from Engine End No. 5508123 mixing tube No. 43 has been installed in stage 1 os a stondard
port and the fuel line to the accelerating pump has been calibrated {see ailso lob. No. 01-3,
Section 1)

Work Invoived

1. Unscrew the idle fuel jets of stage 1 on both carburetors and screw in the complete idle cut-
out valves {1), together with the special jets (see Fig. 07~0/56).
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Fig. 07-0/56

1 Solex electricol idla cubour valve,
{Part Mo, 090 071 02 92
with specio} jet size 55
{Port Ne. 00 071 28 36},

Note: The standard idle fuel jets cannot be used when the idle cut-out valves are installed.

2. Connect the two idle cut-out valves by a cable 400 mm long and fasten the cable to the fuel
line with a cable holder. Lay a cable 1100 mm long from the idle cut-out valve of the rear
carburetor along the hot-stort control cable to the cowl and then lay the coble, together with
the leod of the flash signal mechanism through the rubber grommet into the interior of the
car and to the fuse box. Then fix the coble to the hot-start control cable and the fuel line
by four cable holders {Fig. 07-0:57).

Fig. 07-0/57
1 idie cui-cut valve on fronl carburelor 4 Cahie 1100 mm long
2 Idie cut.oul volve on rear corburelor § Cabie holder with pod
3 Cohble 460 mm long & Rubher hose
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3. Connect the cable leading from the idle cut-out valves to the fuse box to the consumer side
of the B-ampere fuse (No. 3 or No. 4), together with the horn or reversing light switch cobles.

Note: a} The cable must have a section of at least 1 sq. mm. Cover the cable sockets on the
idle cut-out valves with an oil and fuel-resistont rubber hose so thot no ports are ex-
posed. Use suitable small cable sackets (e. g. the 3.5:X0.5 mm sockets praduced by the
firm of Noris) for connecting the cable to the idle cut out volves in order to exclude the
danger of short-circuits. To prevent possible damage use o pad between the cable holder
{5} and the cable (see Fig. 07-0/57).

b) When adjusting the idle make quite sure that the idie mixture adjustment screw of
stoge 2 and the throttle valve of stage 2 are completely closed on both corburetors
{see Job No. 01-3, Section K).
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K. Technical Specifications of Solex Compound Crossdraft Carburetor Type 44 PHH

Model 1905L
Sand-Cast Carburetor Die-Cast Corburetor
Details of the Carburetor (Installed up ta {Instolled as from
Engine End No. 5500708) | Engine End No. 5500709)
Stage 1 ti Stage 2 Stage 1 Stage 2
Suction canal diameter 40 40
Air horn “K” ' 26 — 26 —
Main jet “G" 125 180 130 160
Air correction jet “a” 170 120 180 160
Mixing tube “s” i 19 43 42
Mixing tube holder {reserve)
{cast into carburetor housing) 7 7 7 7
Idle fuel jet "g” 50 50 55 55
Idie air jef “v” 1.7 — — —
Idle air bore e 1.7 1.7 17
Accelerating pump No. 82 {neutral) No. 82 (neutral)
Injectian amount cc/stroke 0.4-0.6 0.4-0.6
Pump jet "Gp” 40 50
Iniection tube Soectal version Special version
’ (0.4 graded) (0.8 graded)
Float needle valve 2.0 2.0
Float weight (brass float} g 10 10
Float adjustment mm 39-40 37-38
" Angle of inclination of throttle 13° 13° 13° 170

valves
Angle of inclination of choke 13 _ 130 .
valve
By-pass bores mm @ 1.3/1.7 1.3/1.7 1.31.7 17
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Note: a} Mixing tube “s” has been instolled as o standard part, tegether with the calibrated

fuel fine to the accelerating pump as from Engine End No. 5501823. From Engine
End No. 5500709 {when the die-cast carburetors were first installed) to Engine End No.
5501822, mixing tube “s” 42 wos installed and the fuel line to the accelerating pump was
not calibrated.

b} Idle fuel jets “g” 55 have been installed as standard parts as fram Engine End Na.
6501365, Up to Engine End No. 6501364 idle fuel jets “g"” 50 were used.

c) The dimension given for the float odjustment refers to the distance from the separa-
ting surface of the carburetor cover (with gasket) to the upper edge of the vertical
floot wall.

d) On the die-cast corburetors the throttle volve of stage 2 hos been instolled at an angle
of 179 as from Engine End No. 6501133. Up to Engine End No. 6501132 the thrattle

valve angle of inclinotion wos 13°

e) The by-pass bore in the suction canal of stage 2 in the die-cast carburetor has a diam-
eter of 1.7 mm os from Engine End No. 6501133, Up to Engine End No, 6501132
the suction canal of stage 2 had two by-pass bores with a 1.3 and 1.7 mm diameter.
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Change: Model 180 ¢ added.

- V. Carhuretor Altitude Adjustment

A. General

At high alhtudes the carburetor, with a standard set of jets delivers too rich a mixture, a result of
the decrease in atmospheric pressure. Engine performance will drop and fuel consumption will
become unnecessarily high; to prevent this it is generally sufficient to provide the carburetor with
a smoller main jet to re-establish the correct fuel-to-air mixture in order to atain the highest pos-
sible performance at the prevailing atmospheric pressure. On the compound carburetors of models
190 190b, 2205 and 190 SL only the main jets of the 1 stage need be replaced by smaller ones.
Basically the main jet for altitude adjustment shouid be selected as small as possible, though the
drop in performance should not be too high. If the main jets instalied for oltitude driving is too
small, or if a moin jet, selected for altitude operations is run at full load in normal altitudes, there
is the danger that the engine will overheat because the mixture supplied by the carburetor is too
lean

B. Selection of Main Jets

For proper selection of main jets for aititude adjustment with regard to the individual models
refer to the table below which provides data on size of main jets.

Main jet Gg
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Fig. 07-0/58

With standard main jet “Gg" 0150: Models 180 a, 180 b

mmmmm With standard main jet “Gg” 0130: Madels 2200, 219 (up to engine end No. 10-9501618 and 11-9500383}.
Model 190 5L {with die-cost carburetars)

e+ —  With stondard main jet "Gg” 0125: Models 180, 190 190 b, 2205
Model 219 (as from engine end No. 10-9501619 and 11-9500384)
Maode! 190 5L (with sand-cast carburetars)

Example: Mode| 180

Standard main jet: "(3g” 0125
Main |et at 2500 m oltifude:  “Gg” 0115

[~ Changs No. 11/ Augest 1961 Workshop Manual Models 160 fo 720 SE 07-0/59




C. Solex Altitude Corrector

Instead of changing to smaller main jets, models 180 a, 180 b, 180¢, 190, 190b and 2205 may
use Solex oltifude correctors, together with the standard main jets. By means of the altitude cor-
rector the engine will receive the correct fuel/air mixture far any altitude or any atmospheric pres-
sure. The altitude corrector is particularly recommended for vehicles which drive frequently both
at normal and at high altitudes.

The aneroid compensator built into the altitude corrector controls the fuel supplied to the main jet
auvtomatically in dependence of the prevailing atmospheric pressure {Fig. 07-0/59).

Fig. 07-0/59

1 Main jet

2 By-poss bors

3 Fuel intoke bore
4 Needle

5 Housing

¢ Copsule pack

There are different altitude correctors for the various models (refer to table).

Model Altitude Carrector By‘pu'ss bore Main jet “Gg”
Part Na. mm diameter
180, 1800, 180 b 006 072 02 05 0150
13
180 ¢ 000 072 04 05 0145
190, 190 b, 220 5 000 072 01 DS 1.0 0125

n

Note: a) For compound downdraft carburetors of models 190, 190 b and 220 S the altitude cor-
rector is used only for the main jet of the 1¢ stage.

b} On the double downdraft carburetor of models 219, 220 q, and an the compound cross-
draft carburetor of model 190 SL the altitude corrector can not be installed for lack of

space.
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Disassembly and Reassembly of Carburetor

With a few exceptians the procedures f
the some as for the compound downdroft carburetor in Mode!
‘ing and checking procedures for the vo
Far this reason only the deviotions from

carburetar ore described in the following pages.

Job Ne.

07-3

I. Downdrafi Carburetor for Models 180, 180 o, and 180 b

ar disassembling ond reassembling the carburetors ore
190. The same is frue of the clean-
rious corburetor parts (see Warkshop Manuol Model 190).
the stondord procedure for the compound downdraft

The Solex downdraft carburetor Type 32 PICB for Madels 180 ond 1B0a as weli as Type 34 PICB

for Model 180 b hove the some basic design os 1
carburetor housing is cast integral. The
three screws (see also Job No. 07-0, 1.). Figs.

both sides and with the carburetor caver removed.

1 Starter rotory slide vaive

6 Starter oir valve
14 idie fuel jot

16 Pump jet
20 Moin jet plug with moin jel
21 Boli valve
22 Starter Jever
24 Starter fuel jel
29 Idia mixture odjusimant screw
30 Connecling rod wilh pressure spring
31 Pump arm
43 Square screws for fostening
of carburetor cover

44 Threaded union for conngction
of fuel line

45 Acgelerating pump

46 Cheese heod scraws
for acceleroting pump

47 Ovol heod counlersunk scréws
for pump cover

48 Pump cover

19 Threoded bare far threaded wnian
of vacuum fine to distributor

50 idle odjus!ment screw

51 Throttic valve lever

carburetor caver is fa

Fig. 07-3/2

52 Throtte valive shaft

53 Apprture limiting screw

54 Retaining screw far cir horn

55 Starter hausing

56 Oval head countersunk screws
for slarier mechonism

57 Clamping screw for chake
cantral sleave

58 Clamping screw for choke coniral

5% Tronsmission fever

40 Oval head cowntersunk screws
for starter oir volve

he compound downdraft carburetor, but the
stened to the carburetor housing by
07-3/1, 07-3/2, and 07-3/3 show the carburetar from

07-31



Fig. 07-3/3

4 Fuel canai Jo slarter system 27 Flaa!

5 Air canal from starter air valve to fuel 37 Air conal from fioot chamber lo starter
canal {4} {top closed by plug) air valve

B Flaot needle valve 38 Siarter oir canal

9 Float chamber ven! tube &1 Corburetor caver gaskel

10 Mixing tube halder with mixing tube 62 Float shaft

11 Air correction jet 63 Oval heod countersunk screw

12 Air harn far injection tube

13 idle air jet &4 Natch in carburelor caver

13 Injection tube

Note: o) When reassembling the carburetor, make sure thot the correct pump diophrogm is used
(see lob No. 07-0, I, Section F). After installation check not only the injection amount
of the accelerating pump on carburetor Type 32 PICB, but olso the enrichment delivery
point for the pump system {see Job No. 01-3, Section H}.

b} The position of the cotter pins in the connecting rod for the accelerating pump is shown
in Job No. 07-0, 1., Section F.

c) When installing the storter mechanism moke sure that the starter air bare in the rotary
slide vaive is in the center above the starter mixture conal af the starter flange when
the siarter lever rests ogainst the stap in the cald-start position {see Job No. 07-0, 1.,
Section B).
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List of Component Parls af Solex Downdraft Carburetors Types 32 PICB ond 34 PICB

2 Throttle valve shoit

3 Throtile valve

4 Ova} head countersunk screw

5 Abutment

& Throttls volve fever

8 Tronsmission lever for
accelerating pump

7 Apetlure limiting screw
{buttan-head screw)

10 Lok wosher

11 idle odjusiment serew
{cheesp haod screw}

12 Pressure spring

14 Hexogan nut

17 Retaining washer

26 idie mixture adjusiment screw

27 Prassure spring

52 Fioat

54 Shaf} for fieat

&1 Air hemn

62 Rotaining serew for air horn

&4 Mixing tube

&5 Air corraction jet

&6 Maoin jet plug

[:]
z- 934 aﬂé-t:a/m “3'09
i ©
Fig. 07-3/4

&7 Fiber sealing ring

&8 Main jet

49 1dle fuel jet

70 1dle air jet

7% Siorter fuel et

72 Fiber soaling ring

73 Pump jst

74 Fiber seating fing

77 Ball vaive

78 Stroiner

7% Fiber sealing ring

B} Iniection tube

82 injection luba pasket

83 Oval heod countarsunk screw
91 Accelerating pump (campiele}
91 Diophragm

94 Dicphragm spring

302 Oval heod caunlersunk screw
108 Rubberized fabric gasket

109 Cheese heod screw

110 Lok washer

112 Connecting rad

113 Peessure spring

114 Washer

& 15

115 Catter pin

12} Cover far starter oir volve

122 Oval heod countersunk screw

123 Diaphrogm

124 Valva spring

132 Cvol heod countarsunk screw

136 Clamping screw for choke
contrel sleevs

140 Startar retary slide valva

142 Storter fever

144 Clamping screw far choke control

145 Bushing

146 Washar

147 Hexogon nut

149 Washer

150 Hexagon nui

151 Carburetor cover

152 Corburetar cover gosket

154 Floot needle valve

157 Copper sealing ring

141 Threoded unian

164 Fiber seoling ring

196 Sguare screw

197 Lock washer
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H. Double Downdraft Carbureior for Models 220 a and 219

The Solex double downdroft carburetar Type 32 PAATI, which to all intents and purposes consists
of two separate carburetors in a single housing, is designed on the same principle as the
single downdraft carburetor. Each suction canal of the carburetor hos a main carburetion and
an idle system. The float chamber, the acceleroting pump and the starter mechanism supply both
suction canals of the carburetor together. Like the compound downdraft carburetor the double
downdraft carburetor has a speciai choke valve section with a screwed-on grey cast iron flonge
{see also Job No. 07-0, I1.). Figs. 07-3/5, 07-3/6, and 07-3/7 show the carburetor from both sides
and aiso with the carburetor cover removed.

R-787 ' . R7SE

Fig. 07-3/5 Fig. 07-3/6

T Air horn 4¢ Angle lever
2 Main jet plug with main jet 47 Starter lever
1 Air corraction jet 48 Storter housing
4 Mixing tube halder with 4% Floot shaft
mixing fube i 50 Transmission lever
5 idle fusl jet 51 Retoining seraw for air horn
& Idle intoke pipe 52 Threaded union for
7 |die mixlure odjustment connection of fuel line
screw 33 Hexogon screws for fostening
8 Ball volve carburefor cover
9 Connecting rod with 54 Ovol head countersunk
pressufe spring secrews far storter air vajve
0 Pump arm 55 Threoded bore for threoded
14 Injection tube vnion of vocyum line o
15 Starter fuel el distributar
16 Storter air valve 56 Grub scraw for cannection
17 Air conai from starier air of vocuym tester
vaive 1o fuel canai (18) 57 Grey cast iron flonge
1B Fucl conal to storler system 58 Throtlle volve part
21 Yacuum canol far starter 52 Qval head countersunk
air vaive serews for pump covar
22 Flaat needie valve &0 Pump cover
23 Float chamher veni tube 61 Cheese head screws far
24 Flaat aecelerating pump
37 Adjusting nuls 42 Accelerofing pump
40 Aperture limiting screw 61 Air conal from float chomber
41 Thrattle valve iever ta starter gir valve
42 Clemping screw for chake &4 Caorburetar cover gasket
cantral sleeve £5 Buttan-head scraw for
43 Throttie volve shaft fostening gasket
44 |die odjustment scrow 66 Notch in corburetor caver
45 Clamping screw for choke 47 Oval heod counltersunk
control screw for injection tubes

Fig. 07-3/7
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Note: a) Use Special Screw-Driver 187 589 12 41 far tightening and loosening the idie intake
pipes. If this tool is not ovailoble, o standord screw-driver can be ground to the correct
angle.

b} When the throttle valve part and the grey cost iron flange have been removed from
the carburetor housing, the various surfaces shauld be caoted with sealing compound
before the parts are screwed on again. The seoling compound coating should be very
thin, so thot the fine bores connot be closed by the compound when the parts are
fastened together. Tighten the four screws evenly.

¢} When installing the starter mechanism make sure that the opening {34} in the starter
rotary slide volve is opposite the starter mixture conal (30) of the starter flange when
the starfer lever rests against the stop in the cold-start position (see lob No. 07-0, 1l
Section B).
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List of Component Parts of Solex Double Downdraft Carburetor Type 32 PAAT!

L
@155
57 =5, a@ Hﬁa

B 152

126

Fig. 07-3/8
T Thrakie valve part 2% idle mixtyre odjustmen? 52 Flaat
2 Throttle valve shoft screw 33 Fioal shaft
3 Thrattla volve 27 Pressura spring 54 Fiber seoling ring
4 Oval heod cauntersynk 28 Chaese haad screw 6] Air hern
Scraw 29 lock washer 82 Retaining scraw far air
5 Abutment 30 Grub scrow harn
8 Tronsmission fever for 31 Starter hausing 63 Mixing tube halder
accelerating pump 32 Oval head counlersunk 44 Mixing luke
9 Aperture limiting screw screw 65 Air carrectian iet
10 lock wosher 16 Clamping screw far choke 66 Main jet plug
11 dle adjustment scraw control slegya 67 Fiher seoling ring
12 Pressure spring 40 Starter rolary siide valve 68 Moin jet
14 Wosher - 40a Stop plate 69 ldle fuet jet
14a Wosher 41 Starter lever 70 Idie intake pipe
16 Hexogan nut 3¢ Hexagon nut 7t Starter fyef jet
7 Retaining wosher 51 Carburetar hausing 72 Fiber sealing ring

07-3/6

128
151

injection tubes

Gasket for infection fubas
Oval head countersunk
sCrew

Bolis

Accaleroting pump
(compiete)

Diophrogm

Diaphregm spring

Covar with PUmp arm
Cval head counfersunk
screw

Ball valve

Stroiner

Fiber sealing ring
Rubberized fohric gosket
Cheese heod serew

lock wosher

Connecting rod {zomgplete)
Prassure spring

Washer

Cotter pin

Shavider nut {adjusting fut}
Hexagon nyt (lack nut}
Pivot pin

Toathed woshar

Washer *

Cottar pin

Angle lever

Ciamping screw for chake
canirol

Cannecling rod
Carburatar cover (cumplniﬂ]

151b Hexogon scraw
151 lock wosher

152
153
154
155
158
157
161
Téd
186
147

148
169
196
197

Carburelor caver pazke!
BuHan-head scraw
Toathed wosher

Wosher

Flaat neegla volve
Copper sealing ring
Threaded unjon

Fiber sealing ring
Starter air volve cover
Qval head cauntersunk
screw

Diaphragm

Valve spring

Hexagan screw

tock washer



Hl. Compound Downdraft Carburetor for Model 220 S

The fwo Solex carburetors Type 32 PAITA used in Model 2205 ore the same as the carburetor
in Mode! 190 (see Workshop Manual Madel 190), with the following differences:

1. Details of the carburetor jets etc. (see Job No. 07-0, lHl, Section E).

2. As compared with the carburetor for Model 190 the vent tube for the float chamber which is
cast into the carburetor cover is not calibrated by o plug.

3 The brocket for the choke controi {137) and the angle lever {1420) for the starter mechanism
of the front carburetor differ from those of the rear carburetor and those af the carburetor for
Model 190. The starter mechanism of the front carburetor is aperated by the angle lever of the
rear carburetar via the connecting rod {209) {Fig. 07-3/9).

Fig. 07-3/9

é 142a 137 Bracke? for choke control an

front corburstor

211 ﬁ 8 L 142a Angle lever for choke controi on
24 = . f 137 front corburater
o 210 Bushing

210 = z- 1028 211 Hexogon screw
12 m 217 lLock washer
13 2313 Hexagon nut

214 ‘Wazher

=

4. The height of the carburetar cover measured from the separating surface to the upper edge
of the air inlet branch is 33 mm on the carburetor for Madel 220S and 43 mm on the carbu-

retor far Model 190.

5. On cars with a scavenging device for the fuel system the front corburetar is equipped with a
fuel return valve ond a langer pump arm (see alsa Job No. 07-0, Iii, Section D).
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IV. Compound Cross-Draft Carburetor for Model 190 SL

The design of the Solex compound cross-draft carburetor Type 44 PHH differs considerably from
that of the compound downdraft corburetor, The arrangement of the ets is shown in Figs. 07-3/10,
07-3/11, and 07-3/12 for the die-cast carbureter and in Fig. 07-3/13 for the sand-cast carburetor.

Die-cost carburetor

Fig. 07-3/11
1 Mixing tube of stage 1 70 Idie fuel jet of stage 2
2 Mixing tube of stege 2 1% Air correction jet of stoge |
J Fioat needle vaive 12 Air carrection jet of slage 2
4 Overflow contral tube 13 Fuel averflow fine
5 ldle fuel je? of stage 1 14 Fieo! chamber ven! bores
4 Idle mixture adjustment serew of stage 1 15 Main je! plug with main iet af stage 2
7 Pump fet with injection fubs 16 Moin je! plug wilh main jet of stoge 1
8 8ol volve {deloy valve on vacuum side) 18 Fuel autlet line of stage 1

? idle mixture odjustmen? screw of stoge 2

Fig. 07-3/12
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Fig. 07-3/13

Sand-cast carburetor

1 Moin jet plug with main jet

2 Ajr correction jet with mixing tubs

3 idle fuei jet

4 |die oir jet of stoge 1

5 Grub screw

§ ldle mixture odjustment screw

7 Bail volve for occelernting pump

g Ball voive {deloy valve on otmosphere side}
9 Boll valve [deloy valve on vaguum side}

10 Fump jet with injection fube

Figs. 07-3/14, 07-3/15, 07-3/16, ond 07-3/17 show the arrangement of the levers for aperating
stoge 2, the starter mechanism, the carburetar cover and the accelerating pump for the die-cast

carburetor.

Fig. 07-3/14

Lever orrangement for
operating stage 2

17 Vaewum bBox

45 Throtlie valve lever with counterweight
76 Throttle valve of sloge 2

27 Throttie volve of stage 1

30 Idle mixture adjusimen! screw

34 Diaphrogm rod

35 Relay lever

35 Transmission lever

Fig. 07-3/15

lever arrongement for operating
starter mechanism

33 Chake vaive

41 Reloy lever

42 Choke volve lever with cam plate
52 Injectian tube

£2 Thrattie valve lever

63 idle adjustment serew

&4 Choke vwalve shafl

07-3/9
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Fig. 07-3/16

Corburetor cover arrangement

& Pump arm 25 Throttle valve of stage 2
7 Cannection far fual averflow line and flog? 27 Thsrottle valve of staga 1
chamber ventitation 30 Idie mixlure odjustment screw
8 Fioat 3] Idie fuel jet of stoge 1
10 Cannecting rad with pressure spring and sdjusting nuls 53 Throtile valve shoft of stoge 1
11 Carburetor cavar 5% Reloy lever far outomatic refurn mechanism of stage 2
12 Cverflow contral ke 40 Threaded union for eannectian of fue! fine
15 Mixing tube 81 Throtife valve shaft of stoge 2
17 VYocuum hox 52 Throtile valve lever with counterwaight
22 Yocuum line 63 idle odiustment screw

25 Throtlle valve tever with caunierweight

Fig. 07-3/17

Accelerating pemp arrangement

4 Pump orm

10 Cannecting rod with pressure spring

14 Mazin et

31 Throttte valve shaft of stage 1

54 Reloy lever

56 Adjusting nuts

58 Accelerating pump

59 Refay lever for automatic return
mechonism of stage 2

4% Throtile valve shaft of stage 2
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Note: a) When disassembling the corburetor remember that the gasket for the carburetor cover
can only be removed after the float shaft has been pushed out. The float shaft must
be pushed out very carefully, so that the float mounting in the carburetor caver is not
damaged.

b) Replace the gaskets for the carburetor cover and the cover plate as well as the gaskets
for the needle valve (in the sand-cast carburetor).

¢) Check whether the diophragm of the vacuum box is still serviceable and replace if nec-
essary. Check whether the boll volve (delay valve on the atmosphere side) in the voc-
vum box is properly seated. Carefully clean and check the threaded union and bali
vaive (deloy volve on the vacuum side in the die-cost corburetor) and the hallow screw
and boil'valve {in the sand-cast carburetor). if necessary, replace the ball valves and the
connecting hose for the vacuum line.

d) The strainers for the compensating air {in the sand-cost carburetor) must be cleaned.

When reassembling the carburetar watch the following points carefully: The diffusers
for stages 1 ond 2 must be parollel to the axis of the suction canals. The retaining

ccrews of the diffusers and the air horn of stage 1 should be well tightened and
locked.

e) When reassembling the vacuum box, coat the two separating surfaces and the push
rod with greose. When attaching the vacuum box, coat the thread of the fixing screws
with sealing compound. Use only hexagon socket screws M 615 DIN 912-8G in-
stead of the cheese head screws used previously.

Grease the lever linkage for stage 2 at the diaphragm rod of the vacuum box, ot the
relay arm (see Fig. 07-3/14}.

f) It is advisable to use grease fo retain the gaskets in place when screwing on the
choke valve section of the sand-cast carburefor.

After reassembling the carburetor, check the storter mechanism and all levers for cor-
rect position and ease of movement (see Figs. 07-3/14 and 07-3/15).

g) In the die-cost carburetor as from Engine End No. 015676 {Solex Carburetor Na.
39 465) the throttle vaive shaft of stage 2 is carried in bronze bushings and is sealed
on the ouiside by piastic rings.
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Component Parts of Solex Compound Cross-Draft Carburetor Type 44 PHH (Die-Cast Carburetor)

Fig. 07-3/18

| Fron! carburetar
H  Reor carburetar

1 Corburgtar hausing
ia Stud balt
36 Brocket
37 Hexagan screw
38 Lodk wosher
39 idle odjustment screw
40 Pressure spring
41 idle mixture odjustment screw
42 Pressura spring
51 Air horn
52 Retoining serew for air horn
53 Hexogon nut
54 Diffuser
55 Retoining screw for diffuser
56 Hexogan nut
57 Lack washer
66 Main jet plug
47 Fiber sealing ring
&8 Main jet
£Ba Main je?
69 Idie fuel jet
73 Pump jet
74 Fiber sealing ring
77 Boli valve
78 Strainer for boll valve
79 Fiber sealing ring
8% Injectian iube
8¢ Hollow screw
9 Accelerating pump
121 Voguum hox {compiele)
201 Corburetar cover |
202 Corburetar cover gasket
204 Mixing tube
205 Air correction jet of stage 1
205a Air correction jet of stage 2
206 Floa! needle valve
207 Copper sealing ring
208 Float
209 Flaat shaft
211 Threaded union
214 Fiber sealing ring
221 Square screw
227 Lodk wasner
271 Countersunk screw
224 Toothed washer
231 Cover plate
232 Cover plate gaskat
231 Haxggan screw
234 Lock washer
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Companent Paris of Solex Compound Cross-Droft Carburetor Type 44 PHH (Die-Cast Carhuretor)

Fig. 07-3/19

2 Theattla vaolve shaft of stage 1

29 Throtile volve shofi of stoge 2

3 Thraltie volve

4 Qval head countarsunk screw

5 Reloy lever for throtile valve
shoft of stoga 1 (Ist Varsion)

50 Refgy lever far throttie valve
shaft of stage 2 (2nd Yersion)

5 Button-head screw

7 Hexagon nut

8 Button-head screw
[clamping screw)

¢ Ciomping strap

10 Abutmeni screw for throtle
valve shoft of stage 2

13 Transmission lever

14 Thrattie valve fever far fron!
corburetor

14a Throtile valve lever for reas
corburelar

15 Cheese heod screw

16 Hexagon nut

17 Reloy iever far rear carburelor

18 Spacer sieeve for rear carburetar

19 Spacer washer

20 Tension ipring far reor carburetor

21 Step lever for rear carburelar

22 Spacer wosher

21 Aperture limiling screw for
thrattla volve of stcge 2

24 Hexagon nut

25 Stop lever

25 Agerture limiting screw for
throttle valve of stage 1

27 Hexcgon nut

28 levor with counferweight

2% Waosher

0 Wosher

31 Waosher

32 Hexagon nut

13 Retoining Washer

93 Pump Diophrogm

%4 Diaphrogm spring

%8 Cover and gump ofm

¢ Cover

1 Pump orm

101 Shaft

$)2 Owol heod countersunk screw

108 Rubhberised fobric goskat

10? Chesse heod screw

j10 Leck washer

111 Connecting rod {complete)

112 Cannecting rod

113 Prossure spring

114 Waozrher

115 Cotter pin

134 Shaulder nut [adjusting nut]

117 Hexogon nul {lock nut)

122 Lower saction with boll valve

{delay valve an atmosphere side)

123 Cop

124 Stroiner

125 Hexogon screw
124 Lock wosher

127 Diaphrogm

128 Diophragm rad
129 Hexagon nut

130 Upper section

131 Diaphragm spring

122 Hexagon socket cheese-hrad
screw

133 Lock washer
134 Fivol pin

a1 r‘)uz

135
124
137
138
139
140
141
142
143
151

152
53
154
153
156
157
158

Taothed waosher
Hexagon sacke! screw
Lock washer

Relay lever

Washer

Cotler pin

Relay arm

Washer

Cotter pin

Threoded unian with boli valve
(deloy valve on vacuym side}

Fibgr seoling ring
Unian nut
Sealing eone
Yacyym lian
Cannecling hose
Vocuum line
Hellaw screw

159
L

171a

173
178
7%
182

84
185
186
187
188
150

1%
192

157

)
153 155

Fiber seajing ring
Chake volve shait far front
carburatar

Choke volve shoit for rear
corburelor

Qval head countersunk screw
Hexagan nut
Reicining wosher

Chake voive iever for front
carburetor

Clomping screw
Bushing
Washer
Hexagen nut
Spacer siecve

Tarsian retyrn spring for frant
corburetar

Waosher
Abutment far front carbureior

07-313



Component Ports of Solex Compound Cross-Draft Carburetor Type 44 PHH {Sand-Cast Carburetor)

Fig. 07-3/20

| Front catburetar

2 Overflow con’rol line
2a Fuel suctian line
3 Hollow screw

3o Hollow screw
{for st version suction line}

3b Hollow screw
4 Fiber sealing ring
40 Fiber sealing ring

5 Throttle volve shaf
af stage

4 Throltle vaive shaft
of stage 2

7 Throttle valve

07-3/14

8 Owvo! heod countersynk screw

9 Relay laver for throllle
valve shoft of stage 1

10 Bubton-hecd screw
11 Hexocgen nyt

12 Abutmen! screw
13 Transmission lever

14 Throtle volve fever for
front carbureter

14a Theattle valve lever for
rear carhureler

15 Adjusting screw
16 Hexogor mu
17 Reloy iever

il Recr carburelor

Spocer sieeve
Washer
Tensian spring
Stap lever
Stop lever

Aperture limiting screw

Mexogon nut
Washer
Retaining wosher
Hexagoen nu!

Lever with counterwaight

Bracket
Hexogon screw
Lack wosher

117

Idie adjustment screw
Fressure spring

tdle mixture odjustment
scraw

Fressure spring

Alr horn

Ditfuser

Relaining screw for oir homn
Retaining screw far diffuser
Hexagon nut

Mixing tube halder

Mixing tube of slage 1
Mixing tube of stage 2

Air correction jet of stoge 1
Air correction je? of singe 2
Stroiner for compensaoting oir
Main jet plug

Fiber seoling ring

Main jet of sloge 1

Moin jet of stoge 2

idle fuel jet

Idle air jet of stage 1

Grub scraw

Bol} vaive far

occelerating pump

Strainer

Fiber seating ring

Injection tube

Fiber sealing ring

fump jet

Fiber seoling ring
Accelerating pump

Pump diophrogm

Diophragm spring

Caver with pump arm

fump arm

Shoft far pump arm

Oval head counlersunk screw
Rubberised fobric goske?
Cheese heod screw

Lock wosher

Connecting red [compiete)
Connecting rod

Pressure spring

Waosher

Cotter pin

Sheoulder nul [(adiusting nut)
Hexagon nut {iock nut)



Companent Parts of Solex Compound Cross-Draft Carburetar Type 44 PHH {Sand-Cast Carburetor)
16t

VYacuum box {compiete}

Lower sectian with ball vaive
{deloy valve on otmosphere side}

Cap for bali valve
Strainer

Hexogan screw
Lack washer
Diaphragm
Diophrogm rod
Upper section
Diophrogm spring
Retainer cop

Sat screw

Hexagon nu?
Cheesa heod screw
Lack washar

Pivot pin

Toothed wosher
Reloy. laver
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Caltar pin

Cheese head screw
{15t version with slat,
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Lack Washer
Vacuum line
Vacuum line
Cannecting hose
Hoflow screw
Boil vaive [defoy valve on
vacuum side}
Fiber sealing ring
Fiber secling ring
Corbutetar cover
Carbuseter cover gasket
Floaot
Float shoft
Elnul needie vaive
opper sealing rin
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opper sealing rin
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Gasket

l.ack washer

Choke valve shoft

Choke valve

Ova! head cauntersunk screw
Tarsian retuen spring

Chake valve lever far frant corburatof
Choke vaive lever far rear carbuzetor
Ciamping screw

Bushing

Wosher

Hexogon nut

Torsian return spsing

Torsion return spring

Abutment far frant carburetar
Abutment far rear carburetor
Adjusting screw far frand carburetor
Adjusting screw for rear corburetor
Hexogon nut

Washer

Spacer sleeve

Stop lever

Washer

Hexogon nut

Ratoining washer
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Job No.
09-5

Air Intake Silencer and Fuel Feed Pump

A. Air Intake Silencer

The air intake silencer cleans the inlet air for the engine and muffies the intake naises.
We distinguish between the following types of oir intake silencers:

. Dry air filters with replaceoble paper element [micronic or pico element).

Il. Wet air filters with oil-wetted cariridge elements (steel mesh ar rubberized coir in the
filter topl.

. Oilbath air filkers with oil-wetted cartridge elements (steel mesh or rubberized coir in the
fitter top} and a certain amount of oil in the filter base {design for trapical cauniries).

Careful servicing af the air intake silencer is of particular importance for engine performance
and engine service life. Clogged air-intake silencers reduce engine performance, increase fuel
consumption, and increase the wear and tear af pistans and cylinders.

When reassembling the filters make sure that the seals are properly seated. Swollen ar de-
formed seals should always be replaced.

i. Dry Air Filters

Models 180 a, 180b, 220, and 220 SE have o dry air filter with paper insert like Madel 150
{Fig. 09-5/1).

This paper element (micronic or pico element] must be cleaned after every 6000 km by lightly
tapping it on an even surfoce and by blowing if out af an angle from the outside and fram
the inside with compressed air at @ minimum pressure of 5 atm. (Fig. 09-5/2). The filter housing
top and base must alsa be cleaned ta remove the dust that has accumuiated.

After a mileage af 48 000 km the paper element must be replaced.

¥ the car is driven mainly or regularly in dusty country the elemenf must be cleaned at more
frequent intervals and must be replaced after a shorter mileage.

Fig. 09-5/1 Fig. 09-5/2
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When installing the filter housing tap, check whether the seo! is properly seated in the filter
housing top and base. Swolien or deformed seals shouid always be replaced.

if on Models 180 o and 180 b the oir-intake silencer was removed for cleaning purposes, make
sure when placing it in position on the carburetor — as described for Model 190 - that the rub-
ber sleeve is not jammed between carburetor and filter housing. On Model 220 S the filter hous-
ing is fastened to the carbureior by means of snap catches. Make sure that the oir-intake si-
lencer is properly seoted ond thot the snap catches fit tightly.

On Models 180 a and 180 b the filter top con be instalied in two positions, i. e. in the summer
position (Fig. 09-5/3) and in the winter position (Fig. 09-5/4). These two positions are morked on
the filter top by direction arrows and inscriptions. In the summer position the engine draws in
clean air from in front of the engine and in the winier position it draws in hot air from the engine
comportment. This prevents icing up of the carburetor nozzle system at very low temperatures.

Fig. 09-5/3 Fig. 09-5/4

Summer position Winter position

Note: On Models 180a and 190 the diameier of the connecting branch for the air vent line of
the engine ventiloting systam has been reduced from 5.5 mm to 4.5 mm @. {f increosed ol
deposits are found on the paper element in the case of older cors, this condition should
be remedied by subsequently pressing a nozzle into the connecting branch. This nozzle
with a diameter of 45 mm, an outside diameter of 13.5 mm ond a length af 10 mm should
be made of oluminum. |t has proved advisable to give the outside diameter of the nozzle
a slightly conical shape in order to obtain proper seoting. The paper filter element shouid
be replaced at the some time.

. Wet Air Filter

Madels 190 5L, 220 q, and 219 are equipped with a wet air filter. in this type of filter the filtering
action is produced by the oil-wetted .cortridge installed in the filter tap {Fig. 09-5/5).

This filter must be cleoned after every 6000 km when the car is being serviced.

Fig. 09-5/5
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The wet air filter can only be effective if the coir element is cleaned at regulor infervals and
if it is always oiled. If these well-knawn servicing instructions are negiected, the intake air can
pass the filter without actually being cleaned at all and there is o danger thot the abrasive
effect of the dust particles will cause premature wear of tha cylinder walls.

The servicing instructions are intended for normal conditions. It goes without saying, therefore,
that both lubricating and cleaning should be carried out at more frequent intervals it the car
is regularly exposed to a great deal of dust.

The element of the wet air filter should be washed in clean gasoline, Tri, P 3, kerosene or die-
sel fuel and should then be blown out with compressed air. In the case aof Models 220 a ond
219 the filfer element should then be evenly soaked in about 120 cc and in the case of Model
190 SL in about 40 cc engine oil which can be sprayed on, poured on or applied by immer-
sion. The filter cover should only be screwed on when the oif has fully penetrated into the
tilter element.

On Models 220 a and 219 make sure when installing the filter fop and when tightening the
snap catches that the air filter supports are positioned in the mounting ring of the filter bose.

i, in the cose of Models 220 a and 219, the air-intoke silencer wos remaved from the carburetor
for cleaning purposes, make sure when reinstolling it that the rubber sleeve is not jammed
between the oir intake silencer and the carburetor.

On Model 190 5L the air-intake silencer is screwed to the cowl; it is not necessory to remove
the filter base for cleaning purposes.

lil. Oil Bath Air Filier

The engines of Models 190SL, 2200 and 219 can be equipped with an ailboth air filter as
optional equipment.

The filtering effect of oilbath filters is produced by the cartridge in the filter tap and in addi-
tion by the oil thrown up by the air streom in the filter base (Fig. 09.5/6}.

Fig. 09-5/6

Oilbath air fiiter
for Madels 220a ond 219
A = Ol reservorr

3 = Maximum ol lavel
C = Standord ol level
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It is impossible to give general insiructions obaut intervols between ail replocement and filter
cleaning since this depends to o large exient on local dust canditions. As o matter of principle
the ail in the oil reservair (A) of ailbath air filters should be reploced and the filter top cleaned
when the oil begins ta became dark ond thick with the dust removed from the air. In the
case of cars driven exclusively on very dusty roads or in trapical countries this may be neces-
sory after a few weeks ar even aofter a few days. in order ta ensure that the ail is reploced
whenever required, it is odvisable to check the oilbath daily when the car is driven on very
dusty roads, whereas o weekly check will be faund sufficient under ardinary circumstances. In
order ta check the oil loosen the snap catches and remave the caver tagether with the filter
element.

Please note: Fill up engine oil only up to the mark “Normal-Ulstond” (standard ail level} (C)
and never beyand it. When the oil has been topped up, install the cover together with the
filter element and clamp it down by means of the snap catches.

Caution: Under normal circumstonces there is no need to top up with oil since properly propor-
tioned and properly serviced filters do not lose oil! The oil level must not be checked with the
engine hot, i. e. not until at least one hour ofter switching off the engine. The il fevel con anly be
checked properly when the oil has run back unto the ail reservair (A) from the filter element.

B. Disassembly and Repuair of Fuel Feed Pump

On Models 180 o, 180 b, 190 SL, 220 o, 219, and 220S the checking and repoir pracedures for
the fuel feed pump are the some os described for Model 190. The fuel feed pump, the jointing
Hlange with toppet, the insulating flange and the goskets are the same on oll madels and are

interchongeaoble. The pump copacity is the some os given in the Warkshap Manual for Model
190.

Model 220 SE hos on electric fuel feed pump (see Warkshop Maonuo! Passenger Cors as from
August 1959, Jab Nos 00-15 and 07-10).
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Job Ne.
14-5

Intake and Exhaust Manifold

Carefully examine the intoke and exhaust manifold for cracks before re-installing them. In
addition check the cantact surfaces of the attaching flanges for displacement and distortion
on a surface plate ond, if necessary, recondition them. Cracked exhaust manifoids must always

be replaced.

A. Replacement of Heating Spiral

The removal and instollation procedures for the heating spiral for Modeis 180 a, 180b, 220 o,
219, and 2205 ore the same os described for Model 190.

The heating spirals are identical and interchangeable.

B. Replacement of Damper Spring

The procedures far the replacement of the damper spring on Models 180 a, 180b, 220 g, 219,
and 220 S are the same as on Model 190.

C. Replacement of Heater Valve and Shatt

The removal ond instoliation pracedures far the heoter valve and shaft on Modeis 180 a, 180 b,
990 a, 219, and 220 S are the same as described for Model 190. The diometer of the heater
valve shaft, the bore in the exhaust manifold ond the dimensions of the mounting bushings for
the heater valve shaft are the same as on Model 190.







Drive for Qil Pump, Distributor, Revolution | Job No.
Counter, and Injection Pump 18-1

l. Models 180, 180b, 190 5L, 220 a, 219, ond 2205
On Madels 180, 180 b, 190SL, 2200, 219, ond 220§ the drive for the oil pump ond the dis-

tributor is the same as on Model 190. All dimensions and tolerances necessary to check the idling
gear shaft, the helical gear, ond the front ond rear bearing bushings are listed in the follow-

ing tables.
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The earlier version of Model 180 a is provided with a single roller chain and corresponding
sprockets; as from Engine End No. 8510924 the chain and the sprockets are the same as on
Model 190.

il. Drive for Revolution Counter on Model 190 5L

On Madel 190 SL the angle drive for the revolution counter (15) is driven by the idling gear shaft
(10} via the driving screw (5). An additional centering disk (7) is located on the coliar of the
idling gear {8) and centers the driving screw (5) for the revalution counter {Fig. 18-1/5). When
repairs are carried aut, the idling gear cannat be replaced by a standard idling gear as used
on Models 180 g, 180 b, 220 q, 219, and 220 S.
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t Flanged bushing 9 Front bearing bushing
2 Hexagon screw 10 idling gear shaft
3 Hexogaon socke! screw 11 Reor beoring bushing
4 Goskets 12 Hexogon screw
5 Driving screw 13 Lack wosher
& Spring woasher 14 Lecking piote far front beoring bushing
7 Centering disk 15 Angle drive for ravelufion counter

B idling geor

iil. Drive for Injection Pump on Model 220 SE

On Model 220 SE the oil pump, the distributor, and the injection pump are driven by the idling
gear shaff. The injection pump is connected with the splines af the rear end of the idling gear
shaft {10) by means of a caupling sleeve {13} (Fig. 18-1/6). The helical gear {9} far driving the
distributar (1) is carried in a cover screwed to the crankcase {Section A-B) and engages with
the drive sleeve (18} an the idling gear shaft. As an ather models the oil pump is driven by
the idling gear shaft (10} via the helical gear (39) which is carried af the boitam in the bearing
assembly {38} in the crankcase and at the fop in the pressure piece (36). The pressure piece is
sealed by means of the rubber ring (34), the cover disk, (32), and the screw plug {33} and is
secured by means of the hexagan screw (35) {Fig. 18-1/6},
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Job No.
18-5

Engine Lubrication

A. General

On Models 180a, 180 b, 190 SL, 220 a, 219, 220 5, ond 220 SE engine lubricotion is of the pres-
cure-circulofing type and the oil circulation system is the same as in Maodel 190.

B. Repair of Oil Pump

The 1% version oil pump on Models 180 a and 190 SL is the some os on Model 190 (Fig. 18-5/1).
The 27 version pump differs only in o modified suction strainer for improved suction which to-
day is installed in Models 180 a, 180 b, ond 190 SL as a stondard part {on Model 180 b it has
been instolled in all cars). When repoirs are corried out, the new suction strainer can be sub-
sequently installed in the 1% version oil pump.

The 1% version il pump on Models 220 o, 219, 220S, and 220 SE has a grey-cost iron housing
base which differs from the oil pumps of the 4-cylinder engines; the oil pump shafts are carried
directly in the housing base withaut bushings (Fig. 18-5/2). In addition the suction stroiner tagether
with the suction pipe is screwed into the housing base.

The 27 version pump on Madels 219, 2208, and 220 SE is of the same consiruction as the ail
pump for the 4-cylinder engines.
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Fig. 18-5/1 Fig. 18-5/2 Fig. 18-5/3
Models 180 a and 1505L It version Modeis 2200, 219, 2205, Models 219, 2205,
2nd version the same as 18t version, ond 220 5E ond 220 SE
but with suction stroiner os shown in st version 2rd version

Fig. 18—5/3
Model 180b only with 2nd version
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Note: Madel 220 SE has an electrically driven fuel feed pump so that the drive com on the
oil pump shaft is not required.

The repair procedures far the ail pump are practically the same as in the case of Mode! 190. The
diameter of the drive shaft and the ail pump shaft, the bores in the housing top and base, the

radial play, end play, and backlash of the gears are identical in ail types of pump.

If the bearing bushing in the hausing top has

to be replaced, make sure that the new bush-
ing is pressed in with the correct oversize. Ta
do this measure the bose bore and select @
bearing bushing with a suitabie outside diam-
eter. If the minimum oversize of 0.014 mm
is not obtfained, the housing tap shauld be

replaced.

Assembly Data for Upper Bearing Bushing

— 19.000
Base hore in housing 19.07

— , ) 19.048
Outside diometer of bearing bushing 39.035
Oversize of beoring bushing o4
in haousing 0.048

There is a difference in the capacity of the oil pumps of the 4-cylinder and the é-cylinder en-
gines. The details are listed in the table below.

Delivery
Engine ; Yacvum Pressure Qil
Mode! speed I?(ei/nw_zry suction delivery temperoture Type of il
r.p.m. g/min. side mm Hg side atm. a
180q, 180% - :
! ' Engine oil
190, 190 b, 5000 24.5 400 5 100°
190'sL SAE 10
220 a0, 219, o Engine oil
208, 220'sE 5000 3 400 3 100 SAE 10

An oil pump is still serviceable if the minimum delivery is 80%s of the specified delivery. Pumps
with a lawer delivery must under all circumstances be replaced or repaired.
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C. Cleaning and Checking of Oil Relief Valve in Main Oil Flow

The only difference in the oil relief valves on the various models is in the shape f’f the housing
(Figs. 18-5/4 and 18-5/5). The method of operation and the cieaning and checking procedures
are the same for both versions of the oil relief valve. The piston spring, the pistan and the re-
tainer ring are identical on both valves and are interchongeable.

, 639@ '
o G o]
& N

Fig. 18-5/4 Fig. 18-5/5
Qil relief valve for Models 180 a, 180b, Qil relief valve for Models 220 a and
190 SL, 220 SE, and 219, 2205 (2nd version) 219, 2205 {13t version)

1 Qi reliel volve
2 Ratoiner ring

3 Piston

4 Spring

Tast Values of the Spring of the Oil Relief Vaive

Length L and Pressure P
Wire goge Externo!
vl osed Val d diameter
Free length alve close ave open
L mm mm
mm Ly mm Pr kg L+ mm P: kg
436 39 2.4 3ns 6.810.35 1.4 2194
|

The opening pressure is 6 0.5 kg/cm?

D. Disassembly, Cleaning, and Reassembly of Oil Filter

On Models 180 g, 180 b, 190 5L, 220 q, 219, 220 S, and 220 SE the disassembly, cleaning and re-
assembly procedures of the oil filter are the same as described for Model 190.

There is, however, a difference in the shope of the housing fop as was mentioned in Job No.
01-4, Section 1. In addition attention should be paid fo the different number of elements {Figs.

18-5/6 and 7).
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Variaus types of oil filters have been instalied and cleaning procedure varies accordingly:

Oil Filter with Wire Coil Element
ond Paper Filter Element

10
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Fig. 18-5/6

1 Qil filter bose

2 Wire coil

3 Poper filter element
4 Rubber sealing ring
5 Dischorge ring

& Rubber sealing ring
10 Hexogon nut

Qil Filter with Paper Filter Element

Fig. 18-5/7

1 Qi filter bose

3 Poper fiiter aiement

4 Ruhber sealing ring

& Rubber saaling ring

7 0i} filler top

B Threaded union

9 Hexogon scraw with seof

The wire coil and strainer elements should be cleaned in a parts washer. If no parts washer is
available, bath the wire coil elements and the strainer elements must be cleaned in frichloro-
ethylene. To do this sock the element for some time in trichloroethylene and afterwards clean

it with a brush.

Wire elemenis and strainer elements cannot be cleaned satisfactorily with gasoline.

The element should be cleaned very carefully and should be carefully inspected after cleaning.
Hold the wire coils or strainer elements against the light and make sure that they are actually
quite clean. Remaining traces of dirt can be removed by knacking the element against a flat

surface.
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Explanation of Symbols and Remarks

Symbols: U = oil change
P = repioce poper element
D = clean wire coil element

Remarks: P = replace paper element.
In the case of oil filters which have a peper element only use paper filter element

Knecht designation EH 256/1, Part No. G00 184 43 25 (paper type 233).

In the case of filters with both paper and wire coil element use paper filter element

Part No. 000 184 22 25.

If an ail filter element shows unusual sludge formation, this is an indication that caoling water
has mixed with the oil. Examine the engine and stop the leak.

The sealing ring in the oil filter base needs particular attention. For reasons of sofety always
replace the sealing ring when the filter has been opened. When inserting the sealing ring make
sure that air pads do nof farm in the groove of the oil filter base.

The following tables indicate affer what mileage the oil filter elements must be replaced or

cleaned.

Oil Change under Normal Running Conditions

500 km 3000 km ‘ 4000 km 12000 km l 18000 km i 24000 km ete.
il filter type: Paper element and wire coil element
Models 180, 220 a, 219, 2205, 2205 Canvertible and Coupg, 220 SE
and 3% version Models 180a, 190, 1905L, 220 SE Convertible and Coupé
o 8] 9] 9] @] I
N (9] P P r P efc.
i D D D D
Qil filker type: PaJ:er element oniXA
Models 180 b, 190 b, and 2nd version in Models
180 a, 190, 190 5L, 220 5E Convertible and Coupé
@] @] @]
P O O P 0] P E etc.

The fest values of the oil relief valve springs in the housing fop are also the same as for Model

190.
Test Values of the Qil Relief Valve Springs
Length L and Pressure P Wire Gaoge External
d diometer
Free ll-ength Valve closed Valve open D
mm L1 mm F Pi kg Lx mm : P: kg mm mm
49 I 32 l 26 I 24 1[ 330 125 12.25
i | i ;
The opening pressure of the relief valve is
far oil filter shown in fig. 18-5/6 for metal filter 2 + 0.2 kg/cm?
(2 oil relief valves) far paper filter 1.2 £ 0.2 kg/em?
for oil filter shown in fig. 18-5/7
(1 oil relief valve} paper filter only 25— 0.3 kg/em?
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Engine Cooling System Job No.

See also Job Mo. 50-0 20-5

Change: Vent hole in cap screw.

Repair of Water Pump

Repair procedures of the water pump for models 180 o, 180 b, 190SL, 2200, 219, 2205 and
290 SE is substantially the same as for model 190,

However, the following details for the individual models should be observed:

On model 190 SL the hub on the water pump shaft which holds the puliey and the fan has 4 threa-
ded bores instead of 3 like the other models. If a water pump housing of models 180 a, 180b,
220 @, 219 and 2205 is used for model 190 SL, the threaded union {10} {refer to Fig. 01-4/42)
<hould be screwed out, while the hore is closed with a screy plug M 16 x 1.5 DIN 9064 D. On
model 190 5L the by-pass line is not connected to the water pump housing but to the distributor
pipe (also refer ta Job No. 01-4, Section E}.

The water pumps for model 220 a were provided with an integrally cast pulley and hub up to
engine end No, 5509040. If such a pulley is replaced, a pulley part No. 1802050710 together with
a hub part No. 1802020014, may be used. To provide a tight fit of the hub on the water pump
shaft, an oversize of 0.015 mm to 0.035 mm is required. The pulley and the fan are attached to
the hub by means of 3 hexagon screws M 8 x 18 DIN 933-8 G and 3 spring washers B 8 DIN 137.

For models 180 a, 190, 190 SL, 219 ond 220 S water pumps having a capacity of 3.25 kg/s were
used exclusively up to the recent past, while for some time by now water pumps are mounted, in
which the capacity has been increased to 4 kg/s by means of a larger impeller and a correspon-
dingly larger water pump housing.

The water pump of larger capacity is available as intermediate version and a final version.

The intermediate version has no threaded unianat the cooling water inlet connection, because the
by-pass line of this pump fype is connected to the distributer pipe. The final version, on the other
hand, is again provided with a threaded union at the cooling water inlet connection to connect
the by-pass line.

The following table provides data concerning the application of the new water pumps.

Infermediote Version without - ; . :
Model threaded union with hovsing Finol Versian with threaded union

part No. 1272000001 with housing port No. 127 20001 03

instolled as from engine end No. installed os from engine end No.

180 @ 8503385 85 14557

190 85 04453 B85 14502

219 N 8501891 M 85 06539

219 Z 8500402 Z B5 01566

2205 N 85 03621 N 8513025

2205 Z 8501371 Z 8505292

220 SE os from 13t engine

190 5L Part Na, 1212000401 Part Mo. 12120009011}

installed as frem engine installed as from engine

end No. 8501223 end MNo. 8502544

Y} The watar pump with part number 121 20009 01, is provided with o screw plug M 16x1.5, DIN 064 D instead of a threoded union, hecouse
the by-pass jine of mede! 190 5L is cennected to the disiributor pipe.

l Change Me. tg !/ Avgust 1961 Workshop Monual Models 180 to 220 SE 1 20"5“



Models 180 b and 190 b are provided only with water pumps of a capacity of 4 kg/s. On these
models the by-pass line is connected o the distributor pipe. The part No. of these pumps without
housing is 1272000020, with housing 42120001 01.

The repair procedures of water pumps of 4 kg/s capacity is done in the same manner as that of
water pumps of 3.25 kg/s capacity {refer to type 190).

Water pumps of 4 kg/s capacity can also be subsequently installed in older engines of the above
models and on model 220 a. However, the intermediate version 127 2000001 (on model 190 SL
1212000401) should be used-up during repairs for engines provided with this version as o stan-
dard part, while the previous version 18020010071 may be used-up only for models 180 a, 220 a
and 219.

Venting of Water Pump

The vent hole in cap screw (14} {Fig. 20-5/1) has been eniarged to prevent oil osses as a result of
insufficient venting of water pump housing. The present standard-type cap screw with a larger
vent hale has part Na. 127 997 0030; it can also be added subsequently. If no new cap screw is
available, the axial hole of the formerly used cap screw can be drilled from 3 to 6 mm dia. and
the cross bore at the hexagon from 1.5 to 2 mm dia.

[ b a
A
!
Section A-B
Qil Level
)
7
i f - 15
B
23 45 8 78910 1 12 13
Fig. 20-5/1
2 Hub 12 Bearing housing
3 intermediote ring 13 Impelier
4 Sealing ring 14 Cap screw with vent hale
5 Seoling ring halder 15 Gl level cantrol plug
& Ring graove beoring 16 Slip ring
7 Spacer siceve 17 Sealing ring
8 Lok washer 18 Slip ring cage
9 Ring groove beoring 1% Pressure spring

10 Seoling ring 20 Cop
1N Water pump shaft
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Job No.
22-0

Front Engine Suspension

Front Rubber Mounting

Modoel Part Nos of rubber mountings Shore hordness
. Color code of rubber
left z right
180, 180 q, 180 b, 190,
190 b, 190D, 190 Db, 12022304 12 1202230512
190 5L, 2205, 220 SE as optional oplional red 40°
well os 219 with hydrau- 1202230612 12022307 12
lic outomatiic clutd!
180 D, 180 Db, 220 0, 219 1802230212 1802230332
optional optionol yellow 50°
1802230512 1802230512

In the various models the rubber mountings for the front engine suspension differ not only in
the degree of hardness, but also in the types used for the left and right front engine suspension.
When mountings are being replaced, make sure that the correct type is installed. The different
types af mountings can be distinguished by the part number and by their color code: they are
marked in red or yellow according ta the degree of Shore hardness of the rubber.

Removal and Installation of Left and Right | JobNo.
Rubber Mounting 22-1

For Madels 180 ta 220 SE the removol and installation procedures are basically the same as de-
scribed for Model 190. The following details require attention:

a) Protection of Rubber Mountings on Diesel Cars

On Models 180 D and 180 Db the right rubber mounting {6) is cavered by a screening plate (3}
in order to prevent damage ta the rubber mounting if diesel oil should leak out of the fuel main
filter ar the injection pump (Fig. 22-1/2).

Far the same reason the left rubber mounting (10) on Modeis 190 D and 190 Db is protected by
bellows (?) and a sheet-metal cover (8) (Fig. 22-1/2}.
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Fig. 22-1/1 Fig. 22-1/2
1 Hexagon screw 5 Screening plates 1 Hexagon screw & Ruffer plata
2 Lack wosher 6 Rigbt rubbes mounting 2 lock wosher 7 Left engine support
3 Engine support 7 Buffer plate 3 Right engine support 8 Shaet-metal cover
4 Wosher 8 ieft rubber mounting 4 Waosher % Beliows
5 Right rubber mouating 10 Left rubber mounting

b) Buffer Plate

In order to prevent the engine from sinking too heovily into the front rubber mountings {3), the
buffer plate {4) Part No. 621 22300 65 is added between the rubber mounting (3) and the front
axle suppart (3) in the case of Models 180 a, 180 b, 180D, 180 Db, 190, 190b, 192SL. 190D,
190 Db, 220 S, ond 220 SE and on Model 219 with hydraulic automatic clutch {Fig. 22-1/3).

Fig. 22-1/3

1 Hexogon screw

2 Engine support

3 Rubber mounting
4 Buffer plate

5 Front oxie suppart

On Model 180 the buffer plate can be installed subsequently without any madificatians.

Note: The buffer plate, Part Na, 121 22300 65 (57° Shore, 12 mm high), has been replaced by
the buffer plate, Part Na. 6212230065 (45° Shore, 7 mm high).
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¢) Washer between Rubber Mounting ond Engine Support

On Models 180, 1800, 180 b, 180D, 180 Db, 190 D, and 190 Db an additional washer 5 mm thick
(4) Part No. 186 99016 40 hos been insiolled between rubber mounting and engine support {Figs.
22.1/1 and 2). On these models the hexogon screw (1) is 45 mm fong, whereas on the other sub-
frame ftype models the screw without the washer is 40 mm long. Models 180 and 180D up to
Engine Support Part Ne. 436220 09 16 have the short screw without the washer.

d) Jointing Rod between Engine and Front Axle Support

On Models 220 0, 219, 2205, and 220 SE with front engine brace the jointing rod ot the bracket
of the front axle support must be unscrewed before the engine is lifted to enable the rubber
mountings to be remaved (see Job No. 22-2).

When new engine mountings have been installed, the length of the jointing rod must be cor-
rectly adjusted before it is attached to the bracket of the front axle support.
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Job No.
22.2

Removal and Installation of Front Engine Brace

On Models 219, 220 S, 220 SE, ond on some cars of Model 220 0 a new front engine brace hos
been installed in order to prevent engine judder. The engine is given on additional support at
the front axie support by means of the jointing rod (6) which is carried in rubber bushings. This
reduces verfical movements of the engine (Fig. 22-2/1).

Removal: gine brace (1) ond in the rod head (10) ars
still serviceable. Worn bushings should be
pressed out and reploced.

1. Remove the hexagon screw (8} for fastening

the engine to make it easier to push out the

front axle support. If necessary, slightly hift

the engine to moke it easier to push out the A. Before installing the jointing rod {6}, attoch

screw. it fo the engine brace {1}. This is necessary,
because otherwise the shoulder screw (5)
cannot be inserted.

2. Unscrew the two screws ottoching the
engine broce {1) to the crankcose and
remove the engine brace.

Note: On the new version of the crankcose
(without cylinder cover on the spark plug
side) the lefi front screw for attaching the
oil pan ond ihe engine brace has been
moved 35 mm toward the outside. As o
result the engine brace {1} has been
chonged.

3. Screw the engine brace to the crankcase
together with the jointing rod.

6. Screw the rod head {10} onto the jointing
rod (6) until the bore of the rubber bushing
(2) is aligned with the bore of the brocket
on the front axle support.

Fig. 22-2/1
| Front engine brace & lointing rod
? Rubber bushing 7 Hexagon nut L
3 Hexagen nut B Hexagan screw Note: The |ointing rod should be adjusted
o ook wosher o yosher accurately since the engine must neither
rest on the engine brace nor be pulled
downward by the brace.
Installation:
7. Fit the jointing rod {6} to the bracket of the
3. Before installing the engine brace, check front axie support by meons of the hexa-
whether the rubber bushings {2} in the en- gon screw (8).
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Job No.
240

Rear Engine Suspension

A. Three-Point Engine Suspension on Models 180, 180 a, 180 b, 180 D, 180 Db,
190 D, 190 Db, 190 SL, 220 q, and 219

Reor rubber mountings

Shore hordness

Model Part No. of rubber mounting of rubber
180, 180 a, 180 b, 180 Db, 190 Db,
and 190 sL 1st vers1on‘) 1202400418
o....50°
18024003 18 40°—50
200, 217 os replacement port
1802400518

\] Cars of Modei 190 5L are equipped with three-point engine suspansion up to Chassis End No. 63 00172 ond with fouz-point engine suspension
as from Chassis €nd No. 85 00173,

B. Four-Point Engine Suspension on Medels 190 SL, 220 S, and 220 SE as well as on
Model 219 with Hydraulic Automatic Cluich

Rear rubber mountings

Model Port Mo. of rubber mountings Color Shore hardness
ode Jeft 1 right code of rubber

2205, 220 SE, and 219 1212230012 1212230112

with hydrouhc optiono} optional green 70°

ouwtomotic clutch 12122302312 1212230312

12027304 ;‘"120 223 0512

10l gn “-opnnnur'/ ~opfisial red 4°
L version 12022306 12 120223 07 12

On Models 2205 and 220 SE and on Model 219 with hydraulic automatic clutch the rear mount-
ings are harder than the front mountings and are not interchangeable.

On Models 190 and 190 SL w;th four -point engine suspension the front and rear engine mount-
igs are identical. T
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Removal and Installation of Rear Suspension

Jab No.
241

A. Rubker Mountings with Three-Point Engine Suspension

Remaoval and installation pracedures for the rear rubber mountings an Madels 180, 180 g, 180 b,
180 D, 180 Db, 190 D, 190 Db, 190 SL 1# versian, 220 a, and 219 are as follows:

Removal:

1.

Slightly lift the transmissian with the car
jock.

Unscrew the hexogan nuts fastening the
engine mounting to the transmission hous-
ing rear cover.

Alsa unscrew the hexagon nuts otaching
the rubber mounting to the chassis base
panel, slightly lower the engine by means
of the car jack and remove the rubber

maounting from the transmission case cover
(Fig. 24-1/1).

Installation:

Before reinstalling the rubber maunting
carefully check the sheet-metal parts of the
mountings far cracks. Cracked mountings
must always be replaced.

Fig. 24-1/1

Cal B3 et

4
5

[-RNT- N

5. Attach the rubber maunting {2} tagether

with the screening plate {i} to the trons-
missian. The hexagon nuts {8} are instalied
tagether with lack washers {7) (Fig. 24-1/2).

. Lift the transmission by means af the car

jack until the engine mounting rests against
the chassis base panel. Insert the fwo hexa-
gan screws (3) and install the nuts (6) by
hand,

When inserting the hexagan screws make
sure that the correct number end type of
spacer woshers are installed. The middle
washer (5) between chassis base panel and
rubber mounting determines the installatian
height of the rubber mounting and the
alignment of the propeller shaft with the
engine (Fig. 24-1/2).

Fig. 24-1/2

Screaning plate
Rear rubber mounting
Hexagon screw M 104 45 far Model 190 SL
M 10 3 35 for Models 180, 186 o, 180 b, 180 D,
180 Do, 190 0, 220 o, and 219

Wosher 3 mm thick
Wosher 10 mm thick for Modei 190 51

9 mm thick for Madels 180, 180 o, 180 0, 150 D,

220 0, ond 2317

Self-lotking hexogon nut
Lock wosher
Hexogon nut

On Madels 180, 180D, 220 a, and 219, 3

spacer washers of eqgual thickness (3 mm]
should be installed on each side in the
fallowing way:
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1 wosher (4] between screw ond chassis Model 180 D has three washers {5) on either
bose panel side {see Fig. 24-1/2).

1 washer {5} between chassis base ponel

ond rubber mounting Madel 180 a has only two washers with or

without perforoted inserts on either side,
unless on export cars a reinforced rubber
maunting with odditional supporting plate
has been instalied without perfarated in-
sert. In this case a third washer, i.e. a
center washer {5) must be installed between
chassis base panel and rubber mounting.
The washer (5) is not required if a perfora-

24-1/2). ted insert is installed {see Fig. 24-1/2).

Models 180 b, 180 Db, 170D, 190 Db have

?Fig?gz:?ftgg insert (5} as a standard port It is advisable to install a perforated insert

in Models 180 a and 180 D when the oppor-
tunity arises. In that case washer (5) is no
longer required (see Fig. 24-1/2).

1 washer (4] between rubber mounting
and hexagon nut.

On Model 190SL 3 washers are used on
either side, but on this model wosher (5} is
10 mm thick instead of 3 mm (see Fig.

Note: Previously the nuts for the hexogon

"-|= screws aftaching the engine mounfing to
the chossis base panel on Models 186,
@ 4 180D, ond 220 o were locked by lock nuts.
@5 On recent cars two seif-locking hexogon
@ 4 nuts are used in place of the four hexagon
®s nuts. When the transmissian or a rubber
2110 mounting is installed in oider cars of Med-
els 180, 180D or 220a only self-locking

Fig. 24-1/3 nuts should be used.

1 Sereening plate L
2 Rear rubber mounting 7. Lower the transmission and allow the en-
3 Mexagan screw M 10 X 35 ine to seftle in the rubber mountin il
£ Washar 3 mm thick 9 ] A gs unti
5 Perforated inser! it rests easily on the mountings. Only then
§ bollocking hexogon mut shauld the nuts be tightened on the hexa-

8 Hexogan nut gon screws,

B. Installation of Stop Piece in Rear Rubber Mounting

Model 219 has an additional stap piece (1) in the rear rubber mounting in order to limit the ver-
tical movement of the engine (Fig. 24-1/4). This stop piece can aiso be installed subsequently
in cars of Model 220 a if complaints are received about a rattling of the gear shift lever and
in particular coses about the 3" ond 4" gear slipping out as a result of vertical and horizontal
engine movements.

Other remedies for similar complaints are described in Job No. 263,
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Load: engine aond
transmissian

Diroction of rove}
—————

Fig. 24-1/4
o Distonce = 1-2 mm 1 Siop pigce
b Supporing surfoce for 2 Spocer wosher
slap pieca for spocer 3 Hexogon sarew
wosher 4 tack washer
Subsequent installation of stop piece: tween stop piece ond rubber mounting with

the engine installed in the vehicle, This dis-
tance is necessary in order fo prevent an
increase in the noise transmitted to the in-
terior of the car. If the rubber mounting
should settie down after a certain mileage
the prescribed distance of 1 to 2 mm can
2. Remove the rubber coating at the support- be obtained by removing spacer washers.
ing surface for the stop piece in order o
obtain o befter seat.

1. Mark out the bore for the hexagon fixing
screw for the stop piece os shown in Fig.

24-1/4 and drili with a 6.4 mm @ drill.

Note: Make sure that the thin rubber coofing
on top of the recess is not removed, since
otherwise the bare metallic part will knock

3. Screw down the stop piece {1} using as against the stop piece when the engine
many spacer washers {2) as are necessary mounting is depressed and produce a
to produce o distance d = 1 to 2 mm be- knocking noise.

C. Left or Right Rubber Mounting with Four-Point Engine Suspension

On all models with faur-point engine suspension removal and installation of the rear rubber
mountings are the same as described for Model 190.

Model 190 5L

The installation procedure for shorier engine supports {3 version) and harder rubber mount-
ings {70° Shore} is the same as described for Model 190.
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Port number of the shorter engine supports for Model 190 SL:

shorter engine support  left 121 223 27 04
right 121 22328 04.

The 1% version engine supports had a lower fixing eye (6 mm high) ond the rubber mountings
were attached by means of hexagon socket screws M 12 X 30 DIN 9128 G. In the case of 2™
version engine supports the height of the fixing eye was increased to 22.5 mm ond hexagon
screws with welded-on washers were used as fixing screws, the washer serving as a limit stop
(Fig. 24-1/5). However, if longer engine supports with high eyes {22.5 mm) are installed subse-
quently, hexagon socket screws M 12 X 40 DIN 912-8 G must be used, since the sub-frames were
not provided with the necessary recess for the hexagon screw (4) before the limit stop men-
tioned above was introduced (see Fig. 24-1/5).

Fig. 24-1/5

1 Frant oxle suppor

2 Rubber mounting

3 Rear engine suppart

4 Hexagon bolt with washer [5}
5 Waosher

& Rubber spocer 7 mm thick

7 Hexogon nut {seli-locking}

B Bellows

9 Sheat-msatal caver
10 Washer 5 mm thick, Port No, 186 990 16 40
o= 5 mm

b = 22.5 mm {2nd version)

b = 17.5 mm [3rd version]
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Cluich Group 25

Job No. Designation Page

- 25-0 Mechanical Cluich 25-0/1
25-1 Removal and Instaflation of Clutch 25-1
25-4 Disassembly, Checking and Reassembly of Clutch 25--4/1
25-5 Checking and Refacing of Driven Plote 25-5
256 Replacing Throw-Out Bearing 256
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Job No.
25-0

Mechanical Clutch

On Models 180 to 220 SE the clutch is essentially the same as the clutch on Model 190.

Differences exist in the method of centering the clutch pressure plate in relation to the crank-
shaft (see Figs. 25-0/1 and 25-0/2 and Table "Clutch Pressure Plate”).
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A p——— !
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4
\ : 5
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Z-1034
&
3 |
@ 1234 56 &
Fig. 25-0/1 Fig. 25-0/2
Ciutch arrangement with dowel pin centering Clutch arrangement with cylindrical centering
1 Flywhesl A = Adjusting dimension ¥ Slorter ring gear
2 Driven plate for new driven plote 2 Flywheat
4 Cluich pressure plale B = Thickness of a refoced 2 Driven plote
4 Releose lover campressed driven plale 4 Ciutch pressure piole
5 Thraw-aut unit with beoring C = Clearance betwean clutch 5 Clytch spring
& Throw-out fork foce and clamping face 6 Throw-out fork
* X == Free ploy batween release 7 Thraw-cut unit with
lever ond throw-out beoring bearing

B Release lever
9 Adjusting nul

When repairs are carried out clutch KS 12KV (180 250 07 04) can be installed subsequently on
Models 180, 180 a, 180D, 190, and 190 SL. On Models 219, 220 q, and 220 S the cluich pressure
plate with cylindrical centering connot be installed subsequently, since the 2™ version flywheel
(cylindrical centering) has to be balanced dynamically together with the crankshaft.
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Clutch pressure plate

e roo

Clutch pressure plate

Model Yersion Remark
F. & S. D. B. Thrust
Designatian Part Mo. preks;ure
180 K 12KVJ3 134 250 00 04 410 1st
KS 12KV 180 250 07 04 480 2nd
180D K 12Kv 1] 13625000 04 410 1st
KS 12KY 180 250 07 04 480 2nd
180 o KS 12K 1212500304 450 st
K5 12KY 18025007 04 480 2nd
cylindrical centering
K5 12K 121 250 02 04 410 st
19¢ KS 12K 1212500304 45( 2nd
KS 12KV 180 25007 04 480 3rd
10 10 BEl ks 12KV 180250 07 04 480
KS 312K 127 25002 04 410 st
190 5L KS 12K 121 250 0304 450 2nd
K5 12KV 180250 07 04 480 3rd
e
KFS 12K 180250 0504 480 st dowel pin centering
219 KS 12K 180 250 03 04 480 2nd cylindrical centering
KS 12KV 18025007 04 480 Jd cylindrical centering
220 a KFS 12K 180 250 05 04 480 dowel pin centering
=2 KFS 12K —%-1802500504€%1 480 Tst dowel pin centering
2205 K5 12K 18025003 04 480 2nd cylindricol centering
KS 12KV 180 250 07 04 480 3rd cylindricol centering
220 € TK 228KV 1282500004 | 480505 15t cylindrical centering
TK 228KV 1282500204 525 2nd cylindrical centering

The clutch pressure plate with cylindrical centering hos been instolled as from the foilowing chassis end numbers:

Model 219 8505200
Modei 2205 8511587
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Job No.
25-1

Removal and Installation of Clutch

Removal and installation procedures for the mechanical clutch on Models 180 to 220 SE are
the same as for Model 190.

Clutch Adjusiment Data

.
b

Clutch pressure plate K12KvV]1 KS12 K KFS 12 K KS12KV | TK 228 KV

Adjustment dimension "A" for new
K driven plate (clutch installed in vehicle} 15 17.8 17.8 17.5%0.2 9.5%0.2
(Figs. 25071 and 25-0/2)

Maximum adjusting dimension “A"
far worn driven plate {clutch installed 26 28.8 28.8 28,5102 20.5+0.2
in vehicle) {Figs. 25-011 and 25-0/2)

Note: Press down the reiense levers several times hefore measusing. it is imporiant tha! the distance f{rom the cover plate should be
idenlival for all three release levers {moximum difference 0.3 mm).
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Disassembly, Checking and Reassembly Job No.
of Clutch 25-4

On Models 180 io 220 SE this procedure is essentially the same os described for Model 190.

Pay attention fo the following details:

I, Model 2200

in the cose of the 1% version clutch pressure plate the three adjusting nuts have to be sawn
up ond forced off before the clutch pressure plate con be disassembled. To do this place the
clutch pressure plate on a svifable stand and, using o wooden pad and three equal lengths of
pipe, exert pressure on the cover plate by means of a press until the pressure on the release
levers is released (Fig. 25-4/1).

After adjusting the release levers the new adjusting nuts must be jammed in position as shown
in Fig. 25-4/2.

Fig. 25-4/1 Fig. 25~-4/2

Il. Models 220, 219, 220'S, and 220 SE

The various clutch types in these models have either 9 identical cluteh springs ar a cambination
of 3 of one type and é of another type (see testing values for clutch springs}. When reassem-
bling clutch pressure plates with different cluich springs, poy attenfion to the color code and
to the correct arrangement of the cluich springs (Fig. 25-4/3).
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Fig. 25-4/3

Clutch pressure F. & 5. Designation KS 12 K KFS 12 K TK 228 KV
plate D. B. Part No. 180 250 03 04 180 250 05 04 128 250 00 04
a brown goid yellow
Spring
h white gold brown

Select the clutch springs in such a way that the difference between springs of the same color

code in one clutch is as small as passible.

Test values for clutch springs

DB Part No. of

!

clutch pressure 13623000 0 1121 25003 04| 180 250 05 04 | 180 250 03 04 | 180 250 07 04128 25000 04 | 128250 02 04
piate
Thickness of pres-
sure plate mm 13 165
Regrind dimension
of pressure plate!} i
mm
Total spring
pressure kg 410 450 480 480 480 480—505 525
Number of springs 9
. . 3 é 3 [ 3 &
Color code white ploin gold | gold | white| brown gold brown | yallow gold
External diameter | 554 256 | 256|2575| 256| 256| 290 | 90| 88| 286
Wire goge 3.6 35 36 375 36 3.6 4 38 43 41
Free length mm 44.5 49.5 44 45 4451 517 50 628 | 533 55.5
Length under
load mm 292 29.4 2921292 | 292 294 324 372 372 372
57.5 61
Load kg 45+4 49+3 A5+4) 56+4| 45+4] 1457 53+6 4613 25 61.5

1) {f the reduction in thickness exceeds 0.9 mm, ground stee
shouid be ploced belween H

prassure,

25-4/2

{ shims corresponding in thickness fo the fotal omount of maoteriol removed
he clutch springs and the cups or the pressure plote {see orrow in Fig. 25-0/2) to restore ihe totol spring




Chedking and Refacing of Clutch Driven Plate

Job No.

25-5
On Models 180 ta 220 SE this procedure is the same as described for Model 190.
Test Values for Driven Plate
180 217
Model 180 180D 190D 190 5L 220a 220 SE
190
2205
Fichtel & Sochs Designation K126857| K12ZR | K1255Z | K125ZP| K1255Z) K125Z | K16 CBL
Thickness of the driven plote not
fomressed 1103203 97403 103+03 9.5+03
Thickness of the driven plate compres-
sed "B” (Figs. 2501 and 25:0/2) mm 9.1+03
Thickness of facing 35 42
Permissible wear of the overoll facing 1
thickness mm
Permissible unbalance of the driven 5
plate cmg
Permissibie run-out 0.5
Torsion Bamping

Free motion {orque, traction side mkg | 11—13.5 12 12 15 16 16 21.5
Stop angle &° 2° 5° 30 8o 30 5015 5° 15 42 45
Friction torgue mkg | 0.4—0.6 | 0.5—07 | 0.3—05 | 0.5—07 | 0.4—0.6 | 1.5—20 } 0.9—1.3

Note: A label with the part number has been stuck on, or the part number stomped on, the

driven plates.
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Job Neo.
25-6

Replacing Throw-Out Bearing

The clutch throw-out beoring, the method of aftaching the throw-out beoring to the neck of the
transmission case front cover or to the throw-out fork, and the replacement procedure for throw-
out bearings is the same for Models 180 to 220 SE as described for Model 190.

Mode! 180 and 1* Version 180 D

On these models the thraw-out bearing is pressed to the throw-out fork by means of a spring.
Before removing the throw-out bearing, Pliers 136589 00 37 must be used to remove the. snap
ring from the groove in the transmission case front cover. After removing the spring piate ond
the spring, the throw-out bearing can be removed fram the neck of the transmission case cover.

When reinstalling the throw-aut bearing, make sure that it is properly seated in the throw-out
fork.
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Transmission Group 26

Job No. Designotion Page
26-1 Removal and Instotlatian of Transmission 26111
A. Rear Engine Suspension 26111
B. Mounting of Clutch Pedal Shaft and Clutch 26-112
Actuoting Linkage
C. Reversing Light Switch 26-1/6
D. Modified Dowel Pins in Crankcase 26-1/6
E. Floor-Mounted Gear Shift Lever on Model 190 SL 26-1/7
26-2 Trouble Shooting Hints for Shift Lever Noises 26-2/1
24-3 Adjustment of Gear Shift Mechanism 26-3
A. Reversing Light Switch in Bearing Assembly
of Steering Wheel Shiff System 26-3
B. Reversing Light Switch in Transmission Case Top Cover 26-3
C. Floor-Mounted Gear Shift Lever on Model 190 SL 26-3
26-4 Disassembly and Reassembly of Transmissian 26-4/1
A. Removal and instaliation of Transmission Case Top Cover,
including Disassembly and Reassembly 26-4/1
B. Removal and installation of Clutch Hausing 26-4/3
C. Removal, Installation, and Sealing of Transmission
Case Front Cover 26-4/3
D. Removal, Instaliation, and Sealing of Transmission
Case Rear Cover 26-4/3
E. Removal and Instaliotion of Gear Train, including
Disassembly and Reassembly 26-4/4
265 Checking and Repair of Transmission 26-51
266 Removal and Instollation of Shift Lever with Shifi Tube
on Modei 190 5L 26611
2611 Removal and Installation of Shift Tube Guide Pin 261211
26-12 Removel and Installotion of Bearing Assembly far Steering Wheel
Shift System 26-12/1
26-14 Repoir of Bearing Assembly 2614
A. Removal and Installation of Selectar Lever
Shaft and Needle Bearings 26~14
B. Removal and Installation of Relay Shaft and
Needle Bearings 26~14
C. Removal and Installation of Rubber Mounting
and Shift Tube 2614
26-15 Remaval and Instollation of Shift Tube and Steering Column
Jacket 26-15/1
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Jlob Na.
26-1

Removal and Installation of Transmission

On Models 180, 1800, 180D, 180 Db, 190D, 190 Db, 190 SL, 220 g, ond on Models 219, 220§,

ond 220 SE with mechanical cluich the removal and instaliation procedures for the transmission
ore the same as described for Model 190.

The foilowing pages contain anly the descriptian af pracedures which result from the three-point

engine suspension, the modified mounting of the clutch pedol shoft, the modified actuatian of
the reversing light switch, the madified dawel pin in the crankease, and the floor-mounted gear
shift lever an Madei 190 SL.

The remaval and installotion procedures for the transmission in the case af cars with hydraulic
automatic clutch are described in the Workshop Manuo! Passenger Car Models as from August
1959 under Jab Na. 25-15.

-

A. Rear Engine Suspension

On Models 180, 1800, 180b, 180D, 180 Db, 190D, 190 Db, 190 SL, 220 0, and 219 with three-
paint engine suspension the reor rubber mounting must be removed at the chassis base panel
befare the tronsmission can be remaved.

Removoi: rubber mounting to the chassis base panel,
but do not tighten the self-lecking nuts.
When inserting the hexogon screws make
sure thot the some shims are instolled be-

1. Gently lift the engine of the transmission
by means of o cor jock. Unscrew the two

hexogan nuts aftoching the rear rubber
mounting to the chassis base popel, paying
ottention ta the shims between rubber
maunting ond chassis base panel (see Job
No. 24-1).

Lower the engine with the transmission and
ploce stands under the oil pon. The oil pan
should not rest on the tie-rad or the steer-
ing shock-absorber.

Instoilation:

3. After insiailing ond ottaching the tronsmis-

sion lift the engine and attach the rear

tween engine mauniing ond chassis base
ponel os were remaved previously (see Jab
No. 24-1).

On older models where the hexagon screws
for the cor rubber mounting are still locked
by means of lock nuts, reploce these by seif-
locking nuts.

4, Maove the engine bock and forth, sa that it

con seftle withaut sirain on the rubber
mountings. Then tighten the fwa hexagon
nuts an the rear rubber maunting.
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B. Mounting of Clutch Pedal Shaft and Clutch Actuating Linkage

1% Version

Model 180

On the 1 versian without end-plate and withaut swivel suppart defach the return spring for the
clutch linkage {5). Unscrew the stay rod {6} from the clutch housing and the chassis bose ponel.
After reinstallation adjust the stoy red in such o way that the engine can seftle in its mountings
without strain (see Fig. 29-1/2).

2nd Version

Models 180, 180 D, 220 o, and 190 SL

In the case of the 2" versian the clutch pedol shoft is mounted in an end-plate on the tronsmission
an the right-hand side. The compensating spring for the clutch octuoting mechanism is locoted
of the outside af the clutch pedal (Fig. 26-1/3).

Removal:

1. Detach the return spring far the clutch
throw-out fark. Remave the shockle ond
pull rad frem the clutch thraw-out fork after
loosening the threaded bolt. The pull rod
need not be removed from the relay lever
of the clutch pedal shaft (see Fig. 26-1/3).

2. Unscrew the two lock nuts and hexogon
nuts fram the jainting plote for the clutch
actuating mechonism. Remaove the rubber
cuff from the end-plote and push the clutch
pedal shoft tagether with the flonge ond
the jointing plate taword the outside (Fig.
26-1/3).

Instaliation:

Fig. 26-1/2

3. Fill the end-plote with grease, install the
rubber cuff ond insert the clutch pedal shaft
in the end-plate.
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4. Attach the jointing plate to the clutch pedal.

5. Check the position of the clutch pedal shaft
in the mounting tube on the chassis base
panel; it should be exactly in the center of
_the mounting tube. If the position has to be
corrected, loosen the two hexagon nuts
on the end-plate and chonge the position
of the end-plate as required. Tighten the
two hexagen nuts and lock them by tapping
down the locking plate.

6. Attach the shackle together with the pull
rod to the clutch throw-out fork ond attach
the return spring. Adjust the clutch pedal
free play (see Job No. 29-3).

31 Version

Models 180, 180D, 1905L, and 220 a

The clutch pedal shaft is mounted in the same way as the 29 version shart but the compen-
sating spring {2} is attached to the relay lever (1) and the clutch housing (6) (Fig. 26-1/4). On
loter models the shackle position was reversed in order to prevent the hand brake cable from
fouling the relay lever shackle. If necessary, the relay lever with top shackie can always be re-
placed by a lever with reversed shackle (Fig. 26-1/4).

¢ = Adjusting dimensicn
far compensating
spring

campensating spring
2nd version with
top shackle

Madels 180, 180 O, 190 5L
¢ = 137 mm

Model 2200
e == 1535 mm

Distonce b
see job Mo, 29-3

compensating spring
@ Ind version with

2o = reversed shadkle

Fig. 26-1/4
1 Ratoy jever with shodkle 4 Rubber buffer
2 Caompensating spring 5 Cup washer
3 Pull rod & Cluich housing
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Removol:

1. Unscrew the hexagan nuts {1) and detach
the compensating spring with pull rod {3),
the cup washer (2) and the rubber buffer
(Fig. 26-1/5).

The other procedures are the same as de-
scribed for the 2 version.

Installation:

2. After installing the clutch pedal shaft, attach
the compensating spring, and adjust the
pull rod of the compensating spring (3) by
means of the two hexogon nuts in such a
way that the compensating spring has a
length “¢” as shown in Fig. 26-1/4. Further
instaligiion procedures are identical with
those described for the 2" version.

Lo

Fig. 26-1/5

1 Hexagon nut

2 Cup washer with rubber buffer

3 Compensating spring with pull rod
4 Relurn spring for clulch actuating mechanism
5 Clutch thraw-oul fork

§ Clutch pedal shoft

7 Shockie for compensating spring

8 Relay iever

¢ Red heod

30 Rubber buifer

11 End plote

12 Shockie

13 Threaded bali

14 Bracksat for refurn spring

4" Version
Models 180, 180 a, 180 b, 180D, 180 Db, 190 D, 190 Db, 190 SL, 219, 220 S, and 220 SE

The 4™ version of the clutch pedol shaft is mounted on a swivel suppart which is attoched to
the clutch housing by means of a spring plate. This version has no compensating spring. In the
cose of Models 1800, 180b, 190D, and 190Db the sprung brocket for the swivel support is
ottached to the clutch housing as on Model 190 (Fig. 26-1/6).

On all other models the brocket is screwed rigidly to the clutch hausing (Fig. 26-1/7).

Remeovai: 2. Detoch the swivel support (9) from the
spring plate (8} by removing the two hexa-
1. Detoch the pull rod of the clutch actuating gon screws {Fig. 26-1/7).
mechanism as in the cose of the 2" and
3" versions. 3. Further removal procedures carrespond to

those described for Mode] 190.
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Fig. 26-1/6

1 Clutch housing 7 Stud screw

2 Shims 8 Domping spring
3 Bracket 9 Washer

4 Spocer 10 Stud screw

5 tock wosher 11 Spring plale

4 Hexaogon nut 12 Swival support
Installation:

4. After instalitng the transmission screw the
swivel support (9) to the spring plate (8) by
means of the fwo hexagon screws (Fig.

26-1/7),

5. Center the clutch pedal shaft in the mount-
ing tube on the chassis base panel. The
shaft is centered horizontally by adding or
removing shims {2) where the swive! sup-
port is fastened to the ciutch housing {Figs.
26-1/6 and 26~1/7).

The shims are availabie in fwo sizes:
T mm thick Part No. 120293 01 88
2 mm thick Part No. 120293 02 88

The shaft is centered vertically by shiffing
the bracket {3) (Fig. 26-1/6).

Note: On recent models the brackets (3} have
two standard bores instead of the two slots.
The spacer {4} is na longer required {Fig.
26-1/6).

"In order to facilitate vertical centering of
the clutch pedal shaft, the two bores in the
swivel support {9} have been enlarged in
diameter from 6.4 to 7.0 mm. { o new
bracket {3) is installed subsequently, the two
bores in the swivel support must be bored
to a diometer of 7 mm (Fig. 26~1/7).

4. In the case of Models 180 q, 180 b, 150D,
and 190 Db adjust the length of the damp-
ing spring {8) ta 15.5 mm by screwing in

Fig. 26-1/7
1 Clu'ch housing & Hexogon nut
2 Shims 7 Siud serew
3 Brocket 8 Spring plate
4 Spacer 9 Swivel suppart

5 Lack washer

or backing out the hexagon nut {6) {spring
pressure approx. 40 kg) ond by locking it
in position by means of the second hexagon
nut (6) (Fig. 26=1/6). -

. Adjust the clutch pedal free play (see Job

No. 29-3).

Fig. 26-1/8 ®

4th version of clutch actuating mechanism

1 Threoded baolt for clutch pedaot free play
odjusiment

2 Lock nut for threaded bolt

3 beck nut far pull rod

4 Pull rod

5 Lever ond bal!

& Clutch pedal shoft

7 Brake pedal

B Lock wosher

9 Cluich pedal

1§ Swivel suppart
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C. Reversing Light Switch

1** Version
Models 180, 180D, 220 a

In the cuse of the 1% version the reversing light switch is aftached to the bearing assembly of
the steering wheel shift system. This means that the cable need not be disconnected when the
transmission is to be removed {see Fig. 26-12/1).

2rd Version
Models 180, 160D, 1905L, and 220 a

In the case of the 2" version the reversing light switch is installed in the fronsmission cose top
cover. The two cables are directly connected to the main cable harness. Since the terminal clips
on the switch are nof occessible, the cobles have fo be cut ond have to be re-connecied by
means of a cable connector after the transmission has been reinstolled.

3¢ Version
Models 180, 180 q, 180 b, 180D, 180 Db, 190D, 190 Db, 220 a, 219, 220S, and 220 SE

The 3 version of the reversing light switch is also ottached to the transmission case top cover.
The two cables should be disconnected from the coble connecior {5) which is fastened to the
bearing assembly (1) and should be re-connected after the transmission has been reinstalled
(see Fig. 26-12/2).

D. Modified Dowel Pins in Crankecase

On Models 180 g, 190, 190D, 190 SL, 219, 220 S, and 220 SE the top left dowel pin in the crank-
case for centering the partition plate and the cluich housing has been increased in thickness from
8 to 12 mm. It may therefore be necessary to use a shouldered dowel pin when installing a re-
plocement engine or o new clutch housing (see Job No. 014, Section Q).
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E. Floor-Mounied Gear Shifi Lever on Model 190 SL

-

g
{818

I -

Fig. 26-1/9

1 Reversing light switch
2 Yoke and

3 Hexogon nut

4 Hexagan screw

Removal:

1. Roll back sthe rubber mat on the tronsmis-
sion tunnel to the left. After unscrewing the
six hexagon tapping screws from the tunnel,
remove the cover plafe (5) for the shift

5 Cover plate
& Shift tuhe
7 Shift lever bearing

Then insert the hexagon screw {4) in the
yoke end, install the lock washer and
tighten the hexogon nut (3} {Fig. 26-1/9).

linkage (Fig. 26-1/9). Note: In order to facilitate installation of the

2. Loosen the hexagon nut (3) on the yoke
end (2) and take out the hexagon screw
(4).

5,
3. Pull the shift tube out of the splines in the

yoke end foword the reor.

Installation:

4, Fit the shifting shoft to the reverse gear
stop, put the shift lever in o vertical posi-
tion, and insert the shift tube in the splines
on the yake end. In this position the shift 6.
Jever must be exactly vertical.

hexagon nut {3) engage 1% gear, making
sure that the position of the shift tube in
the yoke end is not changed.

Check the geor mechanism. To do this,
check the operation of all geors and check
whether with the individval gears engaged
there is sufficient play between the shift
lever ond the shift lever bearing. The shift
lever must on no account foul the shift
lever bearing, since this might cause the
gear to slip out. Always declutch when
shifting individual gears!

Screw on the cover plate far the shift link-
age ond turn the rubber mat back.
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Trouble Shooting Hints for JobNo.
Shift Lever Noises 26-2

In order to reduce the shift lever noises which may occur on bod and uneven roods proceed
and check as follows:

|. Models 180, 1804, 180 b, 180 D, 180 Db, 190 D, 190 Db, 219, 220 a, 220 S, and 220 SE

1. Relay Shaft

The relay shaft {13) should have no end play in the bearing assembly. Replace the washers
115) by 0.6 mm spring washers, Part No. 121 990 00 48. It is imperative that the lever (14)
should be firmly seated in the splines of the relay shaft (13}, Loase levers should be electri-
caliy welded to the shaft. in order to ensure that the relay shatt has no end play whatsoever
in the bearing assembly, the lever (14) and the relay lever (18) shauld be pressed against
the bearing assembly by means aof Clamping Device 180589 0531. Tighten the clamping
screw in the relay lever {18) with the lever in this pasition. It is not sufficient to campress the
levers by hand since this would not produce the required initial tension of the spring wash-
ers {Fig. 26-2/1).

=, Fig. 26-2/1

1 Washer
2 Sealing ring
3 Ouler needle beoring
3a Inner neadle bearing
4 Seleclor lever
5 Selector lever shoft
4 Spocer sloeve
7 Salector lever an shift tube
B Rubber mounting
9 Snap ring
10 Shift tube
s 11 Lever an shift tuke
\ 2 12 Sleering tube

13 Ralay shaft

14 Relay shaft lever
|16 15 Washer

15 14 Sealing ring

Outer needie bearing
170 lnngr needie beoring
18 Relay lever

| _I7q

T
i

e

oy
="

I-115

2. Selector Lever and Selector Lever Shoft

Check the end play of the selector lever claw {99) between the shift tube collar and the shift
tube (65). The maximum permissible end play is 0.4 mm (see Fig. 26~2/2). When reassembling
the unit please remember thot o spring washer (1) 12N 55 a must be installed between the
selector lever (4) and the bearing assembly. Before tightening the clamping screw in the
selectar lever (4) push the lever toward the bearing assembly, so that the selector lever
shaft (5) is alsa installed with a certain amaunt of initial tension {Fig. 26-2/1).

3. Rubber Mounting in Bearing Assembly

The radial play of the shift tube {65) in the rubber mounting (78) of the bearing assembly
{77) should nat exceed 0.06 mm. Worn rubber mountings shauld be replaced by 2 version
mountings (smaller talerances). When adjusting the steering wheel shift system moke sure
thot when the 3 or 4™ gear is engaged, the distonce between the shift tube collar and the
rubber maunting is approx. 1-1.5 mm (Fig. 26~2/2).
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Shift tube coilar

&7y E’!mf

Fig. 26-2/2

&5 Shift tube

77 Bearing assembly ,
76 Rubber mountfing Fig. 26-2/3
79 Snop ring

$9 Selector lever [on shift tube) 1 Spring-looded boll cup cannector

100 Lock washer 2 SIO! , .
101 Hexogen screw 1 Cylindrical pin
4 Spring clip

. Spring-Loaded Ball Cup Connector

In previous models the cylindrical pins (3) of the spring-loaded ball cup connecior (1) were
insulated by means of Vulkollan bushings. On recent cars these cylindrical pins have been
provided with polyamide bushings with a higher wear resistance. These bushings, which
should not show any signs of wear, reduce the noise of the pins when they move against the
upper and lower ends of the slot. When the geor is engaged the pin should be approximately
in the center of the slot (Fig. 26-2/3).

Fig. 26-2/4

1 Steering column jacket
21 7 Steering fube
1 Annulor groaved bearing
4 Grub screw
i 15 . 5 Pressure spring for steering tube
] 5 7 18 & Rubber washer
l // 10 7 Steering whee!
/ 8 Latking piote
' 9 Hexcgon nut
1 > 10 Horn ring
% oyl L 11 Trodemark plnte
e 12 Shift lube
e 13 Pressure spring for shift tube
14 Spring seat pin
: ol 15 Guide pin
$E '\ SRR 15 Rubber ring
T g 17 Shim

k) : “_ I 1 18 Snap ring
: { -‘\‘7\‘\'-\‘ 19 Shift laver
i ‘ Py 20 Rubber cushian
i
3 i 5 & 7 2} Cover cap
23 245 22 Rubber cuff
23 Welding rod {3 mm thick)
to press off the trodemark plate

. Shift Tube and Shift Lever

The rubber rings {16) on the guide pin (15) should always be in good condition, so that the
shift tube {12) and the guide pin cannot touch the steering column jocket. The radial play
between guide pin and shiff tube should not exceed 0.06-0.07 mm (Fig. 26-2/4}.
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Check the position of the shift lever. In neutral position the upward deviation of the lever from
the horizontal should be opprox. 80 mm. When engoging the individuol geors the shift fube
should not touch the recess in the steering column jocket {Fig. 26-2/5).

Position in
1st and Jrd gecr

Fig. 26-~2/5
Neutrol positian

o= §0 mm

Pasition in
2nd and 4th gear

6. Rubber Cuft

The rubber cuff must be flexible ond must slide easily on the steering column jocket. Cuffs
which hove come into contact with greose tend to stick to the steering column jocket and
should therefare be reploced. The colior of the rubber cuff {see arrow in Fig. 26-2/6) should
not be oo thick, sa that it connat exert any pressure on the shift lever. The Hexibility of the
rubber cuff con be increosed by reducing the thickness of the collar.

Fig. 26-2/6

. Engine Mountings

On Madels 190 ond 190 SL horder rear engine rubber mountings con be instolled in order
to reduce the rottle in the shift lever.

Harder rubber mountings:
reor left:  Port No, 1212230012
rear right: Part No. 1212230112

In order ta limit the sprung movement of the engine on Models 219 ond 220 o a stop piece
Part No. 105 242 00 26 should be installed (Fig. 26-2/7). The stop piece should be screwed
inta the recess in the lower part of the engine mounting together with ane or several shims
Port No. 105 24200 66 in such o way that with the engine installed there is a distance “"0" =
1-2 mm. This distonce is necessary in arder to prevent an increase in the noise tronsmitted ta
the interior of the car. If the rubber maunting should settle down after a certain mileage the

prescribed distance “a” = 1-2 mm con be obtained by removing shims.
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Make sure that the thin rubber cooting on the rubber mounting above the stop piece is not
removed since otherwise the exposed movoble metol port of the rubber mounting will knock
against the stop piece when the engine mounting is depressed and will produce a knocking
noise.

Lood: engine ond
transmission

Direction of travel

However, the rubber coating should be removed at the point where the stop piece is attached
(Fig. 26~2/7).

8. Shift Rod and Shift Lever
in order to reduce shift noises recent practice is to install ball cup connectars with Vulkallon
insert Part No. 000 991 04 22 on the selector and shift rods and Vuikollan bushings Part No.
000 9920010 in the selector and shift levers in the transmission case cover. These parts can
also be installed subsequently.

Subsequent instaliation: 5. Attach the selector and shift levers to the
shifting shaft and the selector finger, paying
ottention to the morks made during removal.

1. Remove the fransmission and mark the pa-
sition of the shift and selector levers on the .
shiffing shaft and on the selector finger. 6. Measure the length of the shift rod and
After loosening the clamping screws, re- the selector rod and unscrew the ball cup
move the two levers. connectors on the two rods.

) 7. Install ball cup connectors with Vulkollon

2. Rerpove the shift and selector rods fram inserts an the shift rod and the selector
their levers. rod and lock by means of the lock nuts.

3. Drill_fhe brass elements aut of the rubber Note: Both the shift and the selector rod must
bushings on the levers and press out the be adjusted to their appropriate length.
rubber bushings.

8. Attach the shift and selector rads to the

4. Press the Vulkollan bushings into the levers. shift and selector fevers.
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9.

Install the transmission. The ball cup can-
nectors with Vulkollan inserts on the shift
and selector rods are no longer secured
against slipping out by spring clips an the
levers at the bearing assembly. When reos-
sembling the levers make sure thot the
ball studs of the levers form an angle of

approx. 90° with the shift and selector rods
on the bearing assembly. If necessary, bend
the shift and selector rods slightly.

Note: Be careful when bending the rods and

make sure thot they do not foul the trons-
mission tunnel or each other.

{l. Model 190 SL

Shift Tube with Rubber Bushing

In order to reduce shift noises and to avoid vibrations of the shift lever recent cars have been
provided with rubber-insulated shift tubes Part No. 1212600882 (1* version} ond Part No.
121 246011 82 (2 version). This rubber-insulated shift tube con aiso be installed subsequently.

(41

[

B
(=2
=3

Subsequent installation:

1.

Remove the old shift tube {see Job No.
26-6).

Flare the transmission tunnel in such a way
that the sleeve {2) of the shift tube cannot
touch the tunnel.

3.

Fig. 26-2/8
st version

1 Splines

7 Sieave

3 Rubber bushing
4 Motched pin

5 Shift tube

Install the rubber-insulated shift tube {see
Job No. 26-6).

Note: On the 1¢ versian of the shift tube the

notched pin {4) must be positioned in the
center of the sleeve recess (2} (Fig. 26-2/8).
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Job Ne.

e Adjustment of Gear Shift Mechanism

On the various models the differences in the adjusiment procedures for the gear shift mechanism
are as follows:

A. Reversing Light Switch in the Bearing Assembly of the Steering Wheel Shift System

When adjusting the steering whee! shift system on Models 180, 180 D, ond 220 a please note that
in the case of the 1% version the reverse gear stop is located in the transmission cose top cover
but the reversing light switch is screwed into the bearing assembly of the steering wheel shift sys-
tem. The action of the two stops, i. e. the stop for the reverse gear and the stop for actuating the
switch must be coordinated. To adjust the steering wheel shift system push the selector lever (2)
beyond the reverse gear stop. An assistant should then pull up the shift lever on the steering
wheel as far as the stop and should then release it until there is a distance of approx. 1 mm be-
tween the lever (3) and the rubber mounting in the bearing ossembly. When this position has
been obtained tighten the clamping screw on the selector lever {see Fig. 26-12/1).

B. Reversing Light Switch in Transmission Case Top Cover

On Models 180, 180 q, 180 b, 180 D, 180 Db, 190 D, 190 Db, 219, 220 q, 220 5, and 220 SE the gear
shift mechanism is adjusted in the same way as on Model 190.

If there should be any difficulty in odjusting the shift mechanism especially in coses where the
transmission has been removed, check the pasition of the shift lever an the transmissian case
cover. In the neutral positian af the shift lever the fallowing distance should obtain between the
center in the bore of the shift iever on the transmission case cover and the frant separating sur-
face of the transmission case.

Madel Distance

180, 180D, 219,
220a, 2205, 220SE 58045 mm

180 q, 190D 70.0£5 mm

219, 2205, 220 SE
with hydraulic Bl0+S5mm
autematic cluich

It the distance has to be modified, change the pasitian af the lever an the splines of the shifting
shaft accardingiy,

C. Floor-Mounted Gear Shift Lever on Model 190 SL

On Madel 190 SL the gear shift mechanism has ta be adjusted if the shift tube touches the cover
plate when the gears are engaged, since this may cause the gears ta slip out {for adjustment
pracedure see Job No. 26-1, Section E).
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Job No.

Disassembly and Reassembly of Transmission —

A. Removal and Installation of Transmission Case Top Cover, including Disassembly
and Reassembly

l. Models 180, 180 o, 180 b, 180 D, 180 Db, 190 D, 190 Db, 220 a, 219, 220 5, and 220 SE

The removal and installation as well as the disassembly and reassembly procedures for the trans-
mission case top cover are the same as described for Model 190, with the difference that the
position of the lever should be checked when it has been installed on the shifting shaft (see Job
No. 26-3, Section B).

On the first cars of Models 180, 180D, and 220 a the reversing light switch was instailed in the
bearing assembly of the steering wheel shift system and not in the fransmission case cover.

Il. Model 190 SL

In the case of Model 1905L the tronsmission case cover differs from the cover instolled in
models with steering wheel shift system in the location of the shifting shaft and in the design of
the guide plate ond the shifting finger. Furthermore the selector finger is superfluous. The re-
moval and installotion procedures of the shift forks are the same as in the cose of fransmissions
with steering wheel shift system.

Fig. 26-4/1 Fig. 26-4/2

1 Shifting shalt with yoke end

Remeval: Unscrew the reversing light switch {(4) and
remove ihe pressure pin (2), the pressure
1. Unscrew the four hexogon screws on the spring (3}, the bar (6), ond the shim {Fig.
transmission case cover and remove the 26-4/5),
cover. 3. Unscrew the guide plate and remove it
{Fig. 26-4/2).
Disassembly: 4. Unscrew the hexagon socket screw of the
shifting finger, pull out the shifting shaft
2. Remove the shift forks (see Workshop and remove the shifting finger (see Fig.
Manual Modei 190, Job No. 26-4). 26-4/3).
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1 Shifting finger
2 Bor for reverse gear

5. If necessary, drive out the seoling ring (6}
(Fig. 26-4/4).

Reassembly:

6. Coat a new sealing ring (6) at the outside
circumference with sealing compound and
press it into the fransmission case top
cover {Fig. 26-4/4),

7. Install the shifting shaft (9} together with
the shifting finger {5).

Note: When insialling the shifting shaft (%)
make sure that the yoke end (10} and the
shifting finger (3) are properly aligned (see
Fig. 26-4/4).

8. Screw in the hexagon socket screw {8) to-
gether with lock washer {7) and tighten
(see Fig. 26-4/4),

9. Instoll the guide plate. The plate must be
easy fo move. First install the washer and
then the spring washer. Screw in the nuis
and lock them by campressing their coliars
at the fop (see Fig. 26-4/2).

Note: When installing the guide plate (1)
make sure that the plate has a spring
riveted to it (guide plates without spring
are only used for transmissions with steer-
ing wheel shift system) (Fig. 26-4/5).

26-4/2

7 12
Al -
Fig. 26-4/4
1 Transmission case lap cover
2 Cotter pin
3 Costie nut
4 Waoshes

5 Shifting finger

6 Sealing ring

7 Lock wosher

8 Hexogon socket screw
¢ Shifting shaft

10 Yake end

11 Wosher

12 Bolt

10. Install the bar (6) and the pressure spring

{3) for the reverse gear stop as well as
the pressure pin {2} for the reversing light
switch in the transmission case cover and
screw in the reversing light switch (4) (Fig.

26-4/5).
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Fig. 26-4/5
1 Guide plote 4 Reversing light switch
2 Pressure pin 5 Bushing
3 Pressure spring 4 Bar



11. Instail the shift forks and the shift rails connect the reversing light switch to a

(see Workshop Manual Medel 190, Job battery ond a testing light. In the neutral
No. 26-4). position the testing light must not light
up. Then engage reverse gear. In this po-

Installation: sition the testing light must light up. If the
testing light does not light up, install a

12. Install the transmission case cover (see longer pressure pin. If the testing light
Workshop Manual Model 190, Job No. lights up also in the neutrai position, install
26-4). a shorter pressure pin. Pressure pins are

. avoilable in the following sizes:
13. Check the reversing light switch. To do this
shift the shifting shaft to neutrol and 40 mm, 40.5 mm, 41 mm

B. Removal and Installation of Clutch Housing

On Models 180, 180 a, 180 b, 180 D, 180 Db, 190 D, 190 Db, 190 5L, 219, 220, 220, ond 220 SE
with mechanical clutch the removal and installation pracedures for the clutch housing are the
same os described for Model 190,

For Models 219, 2205, and 220 SE with hydraulic automotic clutch the remaval and instaliation

of the clutch housing wos described in Workshop Manual Passenger Car Models os from August
1959, under Job No. 25-18.

C. Removal, Installation, and Sealing of Transmission Case Front Cover

I. Models 180 and 180D {1* Version)

Use Pliers 136589 00 37 to remave the snap ring from the groove in the transmission case cover
hefore the transmission case front cover itself is removed. When this has been done the cover
can be removed as described for Model 190,

Il. Models 1800, 180 b, 180 D (2™ Version), 180 Db, 190 D, 190 Db, 190 5L, and 220 a
as well as 219, 220 S, ond 220 SE with Mechanical Clutch

Remaval and installation procedures ore the same as for Model 190.

lI. Models 219, 220 S, and 220 SE with Hydraulic Avtamatic Clutch

The tronsmission cose cover has no socket for the clutch throw-out bearing. On Model 220 SE
ond on Models 219 and 220 S 2% version o seal is provided between the cover and the case by
o round cord ring located in @ graove of the transmission case cover. Removal and installation
procedures are the same as for Mode! 190.

D. Removal, Installation, and Sealing of Transmission Case Rear Cover

On Models 180 to 220 SE the removal and installation procedures for the transmission case rear
cover are the some os described for Model 190. Please note that on models with three-point en-
gine suspension the reor rubber mounting must be remaved first (see Job No. 24-1 and Job No.
26-1, Section A).
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When replacing the transmission case rear cover or the speedometer drive gear, make sure
that the proper drive gear and helical gear are installed. The gear rotio of the gears differs on
the vorious madels and furthermore on Models 220 a, 220 S, ond 220 SE the drive gears rotate
anti-clockwise, whereas on the other models they rotote clockwise.

E. Removal and Installation of Gear Train including Disassembly and Reassembly

On Models 180 to 220 SE the remaval and installation procedures as well as the disassembly and
reassembly procedures for the geor train are the some os on Model 190.

On the 3 version transmission the third speed helical gear is carried in needle bearings ond,
os o result, the diometer of the main shaft is smaller at the bearing surfoce for the third speed
gear (see Job No. 26-5). However, the disassembly and reassembly procedures for the gear
troin are the same as for the 1% and 2 version transmission.
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Inspection and Repair of Transmission

Job No.

26-5

For Madels 180 to 220 SE the inspection and repair procedures for the transmission are essen-
tially the same as described for Model 190. Deviations from these procedures are described in
the following pages and the measurements required for checking and repair work are listed in

tables.

Dimensions and Tolerances of Bearings in mm

2205, 220 SE, 3rd version

Model Bearing designation 5’3;?;’1_ j?g;rggr Width Radiol play
Front and rear mounting of countershaft in transmission case
180, 180D, 1905L, 220a Annular grooved bearing 63 25 17 0.008
15t version 6305 DIN 425 0.0272
All models Annular grooved bearing 0.07
2nd versian 6305 C 3 DIN 625 62 e 7 o057
Rear mounting of main shoft in tronsmission cose
13698102725 0.008
All models (previously 4306 N DIN 625} 72 0 7 0.022
Front mounting of drive shaft in crankshaft
Annular grooved bearing 0.007
Al models 6202 DIN 675 35 15 R 0019
Reor mounting of drive shaft in fransmission case
Annular grooved bearing 0.008
All models 4306 ZN DIN 625 72 30 19 6055
Front mounting of moin shoft in drive shoft
190, 180D, (1 versionl | goller cage 16x24X20  Part No. 0009810312
1908 ?8?9%5}502013' 208 Part No. 000 9810812
190 Db, s s , art No. .
220 SE, and 180 D Roller cage 16x24:x20 Part No. 000981 0912 optional
{2rd version)
1st speed gear mounting on main shoff
Roller coge 3.5x8
All models DIN 5402 12 3 21.40 R
Port No. 1209810212 ’
2nd speed gear mounting on main shaft
Split roller coge
All models 35%8 DIN 5204 2 5 21.40 o,
Part No, 1209810312 :
3rd speed gear mounting on moin shaft
180, 180D, 19051, 220q, . .
219 2205, 15t version ploin bearing
180, 180D, 1905L, 219, | 2 Meedle cages 23x11.8 £ - 1550 0.030
2nd version " 0.058
2203, Part No, 0009812812
1800, 180b, 180D, 180Db, 1 Needle co 0.010
1] ge bl
190 D, 190 Db, 190 51, 219, Port No. 00098729 12 40 a5 31.00 0.038
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All bearings with a ten-digit Part number deviote in one way or another from the standardized
bearings and should therefore always be ordered with their particular part number.

1. Countershaft

Check countershaft for true running, max. eccentricity 0.02 mm
Shaft diameter for annular grooved bearing seating =-%%%g mm
Shaft diameter for countergear seating mgg—:g?g mm
Bare of 3¢ speed countergear 2—_%2-:80% mm
Countergear bore (Drive constant) = % mm
Note: The shoft diameter for the annular grooved bearing seating was _ﬁ% mm

2. Main Shaft

The main shafts differ in the bearing surfaces for the 3" speed gear. On the 1* and 2" versions
the 3 speed gear is corried in o ploin bearing, whereos on the 3™ version it is corried in o
needle bearing. As a result, there is a difference in the bearing surfoce diameter of the main
shaft for the 3 speed gear os shown in the table below.

A 1% or 2" version main shoft can be replaced by a 3 version shaft when repairs are

carried out, provided that the 3 speed gear is olso replaced and that o needle cage is in-
stalled.

Dimensions and Telerances aof Bearing Surfaces of Main Shaft and Gears in mm

Diameter Bore Radial play of End play of
Model Gear main shoft of speed gear speed geaors speed gears
All models 1t gear ]
35.000 42018
34587 Felikd) 0.03—0.045
All modeis 2nd gear
1t version plain bearing 37.970
180, 180D, 19051, 2200 37961 0.030—0.055
38.000
2nd version plain bearing 38.016
180, 180 D, 19051, 220 g, 3795 0.045—0.070 0.10—0.18
219, 2205 3rd gear 37.946

3rd version needle bearing

180a, 180 D, 190 SL, 219, 40.030 0.030—0.058
2205 30,045
35.000
4'n0vers]iog l:e_TéileDbeuring 34.987 40.009
180 @, 180 b, 180 D, _
180 Db, 190 D 190 Db, e 0.010—0.038

190 5L, 219, 2205, 220 SE
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3. Speed gears
The back lash is

1#t and 2 gear = 0.10-0.16 mm
3 and 4" gear = 0.06-0.12 mm

Reverse gear = 0.10-0.20 mm
Geor Ratios and Number of Teeth
Model Gear ratio Number of teeth
oce o[ 2d | 3d | 4n ey [ | 1 | 20d | 39 | rev. | C
180, 180 a, 180 b,
180D, 180 Db, 1:40511:238|1:153) 1:1 $1:3.92(1:1.88; 13/28 | 19/24 | 27/22 | 12/25 | 17/32

190D, 190 Db

190SL 1 version | 1:34001:20 [1:1.29) 1:% |1:329|1:158; 13/28 | 19/24 | 27/22 | 1225 | 19/30

220 a 1t version 1:34001:232|1:1520 1:1 |1:329(1:1.58| 13/28 | 17/25 | 25/24 | 12725 | 1930

190 5L, 220 @
2nd version 1:352) 1:232)1:1.52) 1.1 {1:329|1.1.58} 13/28 | 17/25 | 25/24 | 12725 | 19/30
219, 2205, 2205E

C = Drive constani, i. e. gear ratio between drive shaft and countershaft

4. Synchronizing Rings

See instructions given for Model 190.

5. Drive Shah

The contact surface for the sealing ring is no longer provided on the whole circumference,
but only over a length of 15 mm.

On Model 220 a 1% version the helical gear is secured on the drive shaft by means of a

Woodruff key, In the case of the 2 version and all other models drive shaft and helicol
gear are made in one piece.

a) Drive Shaft for Transmissions with Mechanical Clutch

Shaft diameter (1% version) _ 30.009 i
for annular grooved bearing seoting 6306 ZN 29.994

Shaft diameter (27 version) _ 29.996 mm
for annular grooved bearing seating 6306 ZN 29.991

Shaft diameter _ 14994 i
for annular grooved bearing seating 6202 14.983
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b) Drive Shaft for Transmissions with Hydraulic Automatic Clutch

In the case of tronsmissions with hydraulic automatic clutch the drive shaft is na langer
carried in the crankshaft, but in two needle bearings in the flange shaft of the hydraulic

agutomatic clutch.

Shaft diameter for annular grooved bearing seating 6306 ZN

Shaft diometer for frant needle bearing

Shaft diameter for reor needle beoring

6. Three-Way Flonge

29.996
29.991

12.000
11.989

18.000
17.989

Pay attention to the bolt hole circle when replacing the three-way flange.

Three-Way Flange Table

Bolt hole circle diameter Applicable up ta
Model Part No. mm CﬁUSSES End Na.
180, 220 ail
180D 1% version up to 6501919
180 262 06 45 80
190 SL 1t version up to 6500172
219 st version up to 4500740
180 D 2nd version os from 6501920
190 SL 2nd version as from 4500173
186262 0B 45 20
219 2nd versian as from 6500741
180 q, 180 b, 180 Db, 190D, I I
190 Db, 220'S, 220 SE | e

Models 190 SL, 220 q, 219, and Model 180 D with single-jointed rear axle can subsequently be pra-
vided with o three-way flange with a balt hole circle of 90 mm, provided that also the front pro-
peller shoft is replaced at the same time {see also Job Na. 41-4),

Check the contact surface of the sealing ring on the three-way flange. When repairs ore corried
out, the contact surface of the three-way flange can be refinished to a diometer of 37.34 mm. On
new flanges the dimension is 37.840—38.000 mm. After refinishing, the contact surface should be
given a right-hand thread pattern on approx. 20 mm of its circumference. On previous flanges
the right-hond thread patiern extended over the whole circumference of the flange. Check the

three-woy flange for run-aut.
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7. Transmission Case Top Cover
Check the separating surface for unevenness and refinish if necessary. Replace worn shift forks,

shift rails, and guide plates if necessary. Check the springs in the shift forks and the pressure
springs for the synchronizing units {see tabie below.).

Spring Testing Table

Length under Lood Load
External| Free . ; Wir o0
diameter | Length installed under final load gulgg To!egunce
mm kg mm kg o
Pressure springs
All models Part No. 6.0 1.6 83! 18| 71| 25| o8 5
180 993 41 01
oo, | B pee
A . ,| spring for forwan
190Db, 219, 2200, |  geors Port No, | 76 02 1155 32 | 180 50 T *8
220, 220 SE 1869931301
%gg'Dw‘?B%'E;IED}%OD Shift fork pressure
190 Db, 219, 220, | SPring for reverse | 5, 2025 | 155 98 | 13.0| 150 14 +8
2205, 220 SE, gears fort No.
ond 150 5L 79331 01
Shift fc;rk ?ressure
150 5L P ey o Joryord | 775 206 | 155| 67 | 130|100 125 8
198 99307 01
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Removal and Installation of Shift Lever and Job No.
Shift Tube on Model 190 SL 26

1 | 'ﬂ'm‘m .
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Fig. 26-6/1

1 Raversing ligh! switch
2 Yoka and

3 Hexogen nut

4 Hexogon screw

Removal:

1. Roll the rubber mat on the transmission
tunnel back to the left. After unscrewing
the six hexagon screws, remove the cover
plate {5) for the shift linkage from the
transmission tunnel (Fig. 26-6/1).

2. Loosen the hexogan nut {3) on the yoke
end of the shifting shaft and pull the shift
tube {6} out of the splines on the yoke end
toword the rear (Fig. 26-6/1)

3. Unscrew the three hexogon screws on the
housing far the shift lever mounting and
remove the shift lever together with mount-
ing and shift tube,

4. In the case of the 1% version shift tube
with rigid shift lever attachment pull out
the bolf (5) and remove the shift tube (2)
together with the pressure spring ofter un-
screwing the costle nut and removing the
washer {3) {Fig. 26-6/2}.

5. in the cose of the 2" version shiff tube
with flexibie shift lever attachment remove

3 Cover plate
6 Shift tube
7 Shift levar bsaring

the washers (3a), the bushings (4) and the
shift tube (2) ofter unscrewing the castle

nut and removing the hexagon screw (5a)
{Fig. 26-6/2).

6. Unscrew the shift lever knob and pull off
the sleeve {2} and the cover plate {3) {Fig.
26-6/3).

T zae
[P

2 2
3
T 5

13t version 2nd version
Fig. 26-6/2
1 Shift faver 4 Bushing
2 5Shift tube 5 Bolt
3 Washar So Haxagon screw
3a Washer
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Fig. 26-6/3
1 Shift laver knob 15t Yarsion
2 Slaave 14 Cotler pin
1 Cover plale 15 Costle nut
4 Upper shift lever bearing 18 Washer

§ Spring washer
6 Bali socket ring
7 Shift lever

8 Boll sockat ring

9 Lower shift jever bearing

10 Hexogen screw
11 Lack wosher
12 Hexagon nut

17 Pressure spring
18 Balt

2nd Yersian
19 Cotter pin
20 Castle put
21 Washer
22 Bushing

13 Shift tube 23 Hexagon screw

7. Loosen the three hexagon screws (10) on

the shift lever mounting and remove them
together with nuts and lock washers. Then
remove the upper shift lever bearing (4},
the shift lever and the jower shift lever
bearing (%) (Fig. 26-6/3).

8. Press the ball socket rings (6 and 8} out of

the shift lever bearings, paying attention
to the spring washer (5} in the upper shift
lever bearing (Fig. 26-6/3).

26-6/2

Instailation:

9.

10.

il

12.

13.

14,

15.

Before reinstallation check oll parts to see
whether they are still serviceable and re-
place them if necessary. The ball socket
rings and the bushings (22) require partic-
ular attention. The spring washer (5) must
have sufficient tension to be able fo exert
the necessary contact pressure on the ball
socket rings {see Fig. 26-6/3).

Insert the spring washer in the upper shift
fever bearing and press the ball socket
rings into the two shifi lever bearings.

Grease the ball socket rings well and in-
stall the iower shift lever bearing on the
ball socket of the shift lever from below
and the upper shift lever bearing from the
top. Install the shift lever with its bearing
in the housing and fix it with the three
hexagon screws.

Attach the shift tube to the shift lever.

In the case of the 1% version install the
pressure spring and insert the bolt. Put on
the washer, tighten and lock the castle nut.
In the case of the 2" version install the
bushing and the washers, insert the hexa-
gon screw, install the castle nut and tight-
en until the shift Jever moves easily and
snugly in the yoke end of the shift tube.

Screw in and tighten the three hexagan
screws fastening the housing for the shift
lever mounting.

Adiust the gear shift mechanism {Job No.
26-1).

Screw on the cover plate for the shift
linkage and roll the rubber mat back into
place.



Job No.
26-11

Removal and Installation of Shift Tube Guide Pin

I. Models 180, 180 o, 180D, 190D, 220 a, 219, 2205, and 220 SE

On Models 180 to 220 SE the removal and installation procedures for the shift tube guide pin ore
the same as described for Model 190.

On older cars of Models 180, 180 D, and 220 a, 1¢ version guide pins were installed with a one-

sided groove for the locking washer. If one of these guide pins has to be replaced, use a 2™
version guide pin with double-sided grooves ond a corresponding locking washer,

—@%\ 1st Version
| |
(Cast /==

2nd Version
|

1
1

SO =

i 1-1%

Fig. 26-11/1

1Il. Madels 180 b, 180 Db, and 190 Db

The guide pin can only be removed ond installed if the steering tube has been removed first
{see Job No. 46-7). Further procedures are as described for Model 190.

Removal and Installation of Bearing Assembly Job No.
for Steering Wheel Shift System 26-12

Two versions of the bearing ossembly ore available. The 1¢ version, which was only instailed
in Models 180, 180 D, and 220 o was attoched to the support plate of the steering column jacket
by four screws (see Fig. 26-12/1). The 2 version which has been installed on Model 180D as
from Chassis End No. 5519057, on Model 220 a as from Chassis End No. 5518045, and on all
cars of Models 180 a, 190D, 219, 220 S, ond 220 SE is clamped ta the steering column jacket by
means of a bearing cover {Fig. 26-12/2).

I. Models 180, 180 D, and 220 a with 1% Version Bearing Assembly

The removal and installation procedure is essentiolly the same as described for Model 190, but
the following details need attention:

261211



Removal:

1. Disconnect the cable at the reversing light
switch and unscrew the switch. Remove the
pressure pin, the stop sleeve and the bush-
ing from the bearing assembly. The revers-
ing light switch must be removed because
the stop sleeve projecis into the recess of
the shift tube which would make it very
difficult to puli the bearing assembly out
over the shift fube.

2. Unscrew the four hexogon screws fixing the
bearing assembly fo the support plate of
the steering column jacket.

Fig. 26-12/1
Tst Yersion
1 Selector fever with claw 5 Relay lever
2 Selector lever & Relay shaft
3 Lever 7 Bearing ossembiy
4 Cannector 8 Sieering column jocket
support

installation:

3. Attach the bearing assembly to the support
plate of the steering column jacket by
meons of the four hexagon screws. Use
only hexogon screws M 6 x 25 S with castle
nuts M 6 and cofter pins 2 x 15 in order to
prevent the bearing ossembly from work-
ing loose, as this would moke gear shift-
ing difficult. Install the castle nuts on the
bearing assembly side,

_ [@ 4, Install the reversing light switch in the bear-
N ing assembly. Before screwing in the switch,

Fig. 26-12/2

oil the bushing, the stop sleeve and the
Ind Versian pressure pin and install them in the bear-
1 Bearing assembly 8 Ball cup cenneclor mg Dssembly_ Both pressure p|n and shjp
2 Hexogon screw af shift red . .
3 Selectar lever on ? Relay shaft iever SIEEVE must 5[|dE EOSIIY' Conne‘:f the cuble
shift tube 10 Lever an shift tube to the I'EVE['SEI'IQ E[ghf switch.
4 Dust cover 11 Steering tube
5 Cahle connector 12 Spring-laoded ball
& Selector tever cup cennoctar
7 Boall cup connecior 13 Reloy lever

of selector rod

Il. Models 180 a, 180 b, 180 D, 180 Db, 190 D, 190Db, 219, 220a, 2205, and 220SE with 2 Version
Beoring Assembly

For these models, installation and removal procedures of the bearing assembly are the same
as for Model 190.
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Repair of Bearing Assembly Jab No.

{Bearing assembly removed from vehicle) 26-14

A. Removal and Installation of Selector Lever and Needle Bearings

I. Models 180, 220 q, and 1% Version Mode! 180 D

The 1¢ version selectar lever shoft was originally carried in a plain bearing, but in later madels
a bronze bushing was pressed in on the linkage (engine} side in order ta prevent scoring and
running out of the shaft.

To improve the lubrication of the shaft the lubricator has been replaced by o grease fitting. Since
the selector lever shoft, especioily the type without bearing bushing and with a lubricatar, hos a
tendency io become scored, the shaft and the bore in the bearing assembly must be checked for
weor. Worn parts shauld be reploced. When the shoft is provided with a bearing bushing, the
bushing can be removed and replaced by a new bushing. After pressing in the bushing reom it
up to the prescribed dimension.

Mounting of Selecior Lever Shait

Dimensions in mm

Shaft diometer Bore of bearing ossembly i Bore of beoring bushings Rodiai play of shaft
11.905 12.000 12.000
T1.878 h 7207 T2.007 0.095—0.147

II. Models 180 a, 180 b, 180 Db, 190 Db, 219, 220 §, 220 SE, and 2™ Version Modei 180 D

The 2" version selector lever shaft is carried in needle bearings. Removal and installation pro-
cedures ore the same as described for Model 190.

B. Removal and Installation of Relay Shaft and Needle Bearings

On Models 180, 180 g, 180 b, 180 Db, 190 D, 190 Db, 219, 220 q, 220 S, ond 220 SE the bearings
of the relay shoft and the removal and installotion procedures ore the same os in the case of

Model 190.

C. Removal and Installation of Rubber Mounting and Shift Tube

On Models 180, 180 o, 180 b, 180 D, 180 Db, 190 D, 190 Db, 219, 220 a, 220 5, and 220 SE the re-
moval and installation procedures for the rubber mountings are the some os in the case of
Mode!l 190. The shape and dimensions of the rubber mounfings ore identical and they are inter-
changeable on all models.
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Removal and Installation of Shift Tube Job No.
and Steering Column Jacket 26-15

I. Models 180, 180 D, and 220 a with 1* Version Bearing Assembly

Removal: at the ball-heads of the shift levers after
having removed the spring clips.

1. Disconnect the ground cable at the battery.
7. Remove the selector lever (2) ond detach

2. Disconnect the cables for the flash direc- the spring-loaded boll connector {14} (Fig.
tion signals and for the horn at the cable 26-15/3).

i the wheei arch assembly. .
connecior on fhe whee 4 8. Fold back the rubber and felt mais in the

vehicle and unscrew oll screws holding the

. Loosen ond remave the upper clomping
steering column jacket to the cowl.

screw of the steering coupling. Unscrew
the grub screw from the steering column 9

jacket (Fig. 26-15/1). . Loosen the fghtening strap holding the

steering calumn jacket to the steering col-
umn bracket. To do this ioosen the hexa-
gon nut until the tightening strap can be
removed out of the steering column
bracket by pushing it toward the front.

. Set the steering lock to the “garage” po-
sition fo prevent the lock bolt from en-
gaging in the steering fube and remove
the ignition key. Pull the steering tube out

of the steering coupling. 10. Turn the steering column jocket together
with the gear shift mechanism slightly
foward the left, push the bearing assembly
downward and pull aut the steering col-
umn [acket together with the gear shift
mechanism and the bearing assembly. Pull
the steering tube together with the steering
wheel out of the steering column jacket.

:Disconnect the cables from the reversing
light switch and screw the reversing light
switch out of the bearing assembly. Re-
move the pressure pin, the stop sleeve and
the bushing from the bearing assembly.
The reversing light switch must be re-
oved since the stap sleeve engages in the
cess.of the shift tube and this would 11. Remove the selector lever with claw (1)
ake it difficult to remove the shift tube. from the selector lever shaft. Remove the

B lay | 3 f th i f the shift
Detach the hand brake cable at the hand frsbiy (It:aivge-r ég_-’;c;g)‘_ RZ;F;:ZESH?E b:nsri:\g

roke lever. Detach the gear shift linkage

Fig. 26-15/2
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5 Reloy {evar

12.

Ins

13,

14,

15.

16.

. 26-15/3

6 Relay lever shoft with
laver

7 Beoring assembly

8 Steering column jacke!
support

1 Selector lever with clow
2 Selector lever

3 lLever

4 Boll cannector

assembly fram the atfaching plate of the
steering column jacket by unscrewing the
faur fixing screws.

Remove the shift tube and check. The pro-
cedures are the same as described for

Maodel 190.

taliation:

install the shift tube in the sieering celumn
jacket.

Put the rubber cuff on the attaching plote
of the steering calumn jacket and fix the
bearing assembly by meons of the four
hexagon screws. In order to prevent logs-
ening of the bearing assembly use hexa-
gon screws M 6 x 25 S tagether with castle
nuts M 6 and cetter pins 2 x 15,

Install the steering tube together with the
steering wheel in the steering column
jacket.

Install the steering column jaocket and

17.

18.

19.

20.

21,

22

23.

24,

oftach it to the cow! by means of the six
hexagon screws. Inserf the tightening strap
in the steering column bracket ond attach
the steering column jocket to the steering
column bracket by tightening the hexogon
nut.

Make sure that the steering lock is in the
“gorage” pasition.

Pull the cable through the cable guide
fube of the steering assembly and install
the steering tube in the steering coupling
with the front wheels in the stroight fore
and oft pasition and the steering wheel
in the center position. Use Cenfer Check
Screw 1865890023 to check the center
position of the steering assembly.

Screw in the top clamping screw on the
steering coupling and the grub screw on
the steering column jacket.

Put the selector lever with shifting clow
(1) ond the selector lever (2) on the selector
lever shoft. Insert the reloy lever (3) on
the splines of the shifi tube and fix it in
pasition by means of the clamping screw.
Attach the ball connector {4} and the shift-
ing rods and fix them in positian by means
of the spring clips (Fig. 26-15/3).

Install the reversing light switch and con-
nect the cobles. The pressure pin and the
stop sleeve must slide easily in the bushing.

Connect the coble far the flash direction
signals and for the horn to the cabie con-
nector on the wheel arch assembly.

Adjust the gear shift mechanism and check
whether it is working properly {see Job
No. 26-3).

Aftach the hand broke cable and odjust
the hand brake.

Connect the battery cable and check
whether the horn ond flash direction
signals are working properly.

il. Made!s 180, 180 o, 180 D, 190 D, 219, 220 a, 220 5, and 220 SE with 2" Version Bearing

Removal and installation procedures are the same as described for Model 190.
lll, Models 180 b, 180 Db, and 190 Db

On these maodels the cables to the combined switch for the direction indicator and the heodlight
upper beam flash signat system must be discannected at the cable connector. Further procedures
are the same as described far Model 190.
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Pedals Group 29

Job No. Designotion Page
29-1 Clutch Actuating Mechanism 29-1/1
A, 1¢ Version 29-1/1
B. 2" Version 29-111
C. 3™ Version 29-1/2
D. 4% Version 29-1/3
29-3 Adjustment of Clutch Pedal Free Piay 29-3/1
A. 15t 2 and 38 Version 29-3/1
B. 4" Version with Swivel Support 29-3/2
C. Adjustment of Mechanical Clutch Free Play 29-3/2
294 Removai and Installation of Clutch Pedal 29-4/1
29..5 Removal and Instaliotion of Clutch Pedal Shaft 29-5/1
A. 1¢ Version 29-5/1
B. 2" ond 3@ Version with End Plate 29-5/1
C. 4% Version with Swivel Support 29..5/4
29.-10 Removal and Instaliotion of Brake Pedal 29-10/1
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tob No.
29-1

Clutch Actuating Mechanism

A, 15 Version

Model 180

The cluich is actuated by the clutch pedal (1) via the cluich pedal shaft (2). The clutch linkage (4]
is attached ta the clutch pedal shoft which is not supported an the transmission (Fig. 29-1/1). The
clutch pedal is maunfed on a tube on the chossis base panel. Axiol support of the engine is
provided by the stoy rod {5} which is attoched to the cluich housing and to a tube an the
chassis base pane! {Fig. 29-1/2}.

‘/J_J"P\ o ; s
’ [ %4, T i e .
“f ]: Elui'li_-ﬁ*ag. ) Fig. 29-1/2
£ 7 ‘, b LA ; :Exugon screw
exagon screw
Fig. 29-1/1 2 Hoxomon it

5 Clutch finkoge
1 Ciutch pedol & Engine stoy rod
2 Ciutch pedal shoft
3 Reloy lever
4 Ciuteh linkage
5 Tension spring
& Clutch theaw-out fork
7 Adjustment screw
8 Thraw-out beating
a = Cluich pedal free play
b = Adjusting dimension for relay fever

B. 2nd Version

Models 180, 180D, 190 SL, and 220 a

As in the case of the 1¢ version the ciutch is actuated via a shaft by the clutch pedal. The clutch
pedal {11) is mounted on a tube on the chassis base panel. The left side of the clutch pedal shaft
(1) is attached ta the clutch pedal by means of a jainting disk {9). On the right side the clutch
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oA B

Fig. 29-1/3

Ciutch pedai shoft
End plate with bushing
Daii
Snop ring
Cuff
Relay lever
Clamping screw
Flange
Jointing plote
. Pressure piate with scraw, hexagan
} l nut and pal nut
! . 1% Cluich pedal
& \ 12 Bushing
& 13 Stay rod
14 Spring washers
15 Woashar
16 Snap ring
17 Shodkla
18 1st varsian compensating spring
1Ba 2nd version compansating spring
19 Pull rod
70 Rubbar buffer
21 Cup washar
22 Nuls
¢ = Adjusting dimension for
campensating spring

1§a
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!
=

H &7 5324

pedal shoft is carried in a ball (3} in an end plate {2) attached to the tronsmission. The com-
pensating spring (18) {dead center spring} which reduces the clutch pedal pressure on declutching
is arranged on the right side of the clutch pedal in this version {Fig. 29-1/3}.

C. 3rd Varsion

Models 180, 180 D, 220 a, and 190 SL

The clutch pedal shaft is maunted in the same way a: the 2" version, except that the compen-
sating spring (18 o) is attached an the right side ta the relay lever and the clutch housing (Fig.
29-1/3).

declvtched
engoged

Fig. 29-1/4

1 Reloy iever with shodkle

2 Compensating spring

3 Puif rod

4 Rubber buffar

5 Cup wosher

& Clutch housing

b = Adjusting dimensioa for
reloy lever

¢ = Adjusting dimension far
compensaling sprinp

2nd varsion compansoting
spring with top shadkle

2nd versian compensating
spring with reversed shadde
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The shockle has been repositioned in order to prevent the hand brake cable from touching the
relay lever (1} shackle. The relay lever with top shackle can be replaced by the lever with re-
versed shackle (Fig. 29-1/4).

D. 4t Version

Models 180, 180, 180 b, 180 D, 180 Db, 190 I}, 190 Db, and 190 5L as well as Models 219, 220 5,
and 220 SE with Mechanical Clutch

The 4 version clutch pedal shaft is carried in a swivel support as on Model 190. On Models
180 o, 180b, 190D, and 190 Db the swivel support bracket is elostically mounted on the clutch
housing os on Model 190 (Fig. 29-1/5). On all other models the bracket is rigidly screwed to the
clutch housing {Fig. 29-1/6).

T2 4 56 7 8 30N 1 234 56 7 3488

Fig. 29-1/5 Fig 29-1/6
1 Clutch housing 7 5tud bolt 1 Clutch hausing 4 Hexogon nut
2 Spocer washer 8 Domping spring 2 Speocer washer 7 Stud bolt
3 Brocket 9 Waosher 3 Bracks! 8 Spring plaote
4 Wosher 10 Stud bolt 4 Washer ? Swivel support
5 Lock washer 11 Spring plate 5 Lock washer
4 Hexagon nut 12 Swivel support

On later models modified brackets {3) have been installed on which the two slots have been re-
ploced by bores. The wosher {4) is no longer required.

For vertical adjustment of the clutch pedol shoft the two bores in the swivel support {12} have
been increased in diameter from 6.4 mm to 7.0 mm. I¥ a new brocket is installed subsequently
the two holes in the swivel support must be bored to 7 mm diameter {Figs. 29-1/5 and 29-1/6).

In order ta prevent knocking noises in the clutch actuoting mechanism the wosher previously
installed between clutch and brake pedal boss has been replaced by a Vulkollan domper washer
(16) (Fig. 29-1/7).

The Vulkollan wosher can be instailed subsequently in ail cars which are no lenger provided with
the stay rod between the mounting tube ond the retaining plate of the brake master cylinder.
When installing the Vulkollan washer remember that spacer washers are required on both
sides of the Vulkallan washer. The shim (17 o) is a compensating shim for the adjustment of the
prescribed end ploy of the pedals “a” = 0.1-0.2 mm. The spacer washer (17 b) has the same
thickness os the thinnest compensating shim. The shims {17 a) are available in the following
sizes:
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Part No. Thickness mm
120990 38 40 0.58 £ 0.05
120990 39 40 075 %007
120 920 40 40 088 £ 0.08
120 990 41 40 1 %009

Pedat shoft
Lever with balt
vull red and
Silentbloc
‘Washar
Cattar pin
Throw-out fork
Swival aupport
Cluich padal
Brake pedeol
Bushing

W o LR —

b O w3 G0~ O~

—

Fig. 29-1/7

12 Flange

13 Silantbioc

14 Hexopgon screw
15 Washer

16 Vulkollon washer
17a Shim

17b Spacer washer
18 Snap ring

19 Clamping screw
20 Clomping scrow

a = End ploy of pedois on mounting tuba 0.1=0.2 mm




Adjustment of Clutch Pedal Free Play

Job No.
29-3

A. 14, 2rd gand 3rd Versions

Models 180, 180 D, 190 SL, and 220 a

1. Loosen the hexagon nut(10)on the threaded
bolt (8) of the clutch actuating mechanism.
Turn the threaded bolt in and back it out

again until the clutch pedal free play “a
= 25 mm {Fig. 29-3/1).

Note: This corresponds to a clearance be-
tween release lever and throw-out bearing
of 2 mm. When new rubber parts (joint-
ing disk etc.) have been installed in the
clutch actuating mechanism, the clutch
pedal free play should be adjusted to "a”
= 15 mm because newly installed rubber
parts are compressed when the clutch has

been used a few times,

2. Retighten the hexagan nut (10) for the
threaded bolt af the clutch actuating
mechanism.

Note: At least one or two threads of the
threaded bolt (8) must be visible after the
hexagon nut {10} has been tightened. If
this is not the case, the length of the pull

Fig. 29-3/1

1 Ciutch pedal iever ond pedol

2 lointing disk

3 Relay fever with balt

4 Shackle with pull rod ond pull rad end
5 Clutch thraw.cut fark

& Pull rad

7 Cluich throw-out bearing and throw.out unit
8 Threaded baolt

9 Relurn spring

10 Hexogan nut for threaded baoit

11 Hexagon nut for puil rod

a = Clutch padal free piay

o = Adjusring dimension far relay lever

rod (6) should be adjusted accordingly by
loosening the hexagon nuts (11) {see Fig.
29-3/1).

. f necessary, check the position of the

relay lever (3] on the cluich pedal shaft.
The distance from center pedal shaft to
center relay lever bolt should be "b* =
32+4 mm on Models 180, 180D, and
190SL, ond “b” = 2944 mm in the case
of Model 220 a.

The clutch pedal shaft {1) must always
rest against the top of the rubber stop
(see Fig. 29-3/1). The distance “b" can be
varied by changing the position of the
relay lever {3} on the splines of the clutch
pedal shaft (see Job No. 29-5}.

Note: Piease note that an the 2" and 3

versions of the clutch pedal shaft the
distance from center pedal shaft down-
ward to center compensating spring should
be 4 mm when the cluich is engaged (see
Fig 29-1/4). If the distance is too large
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Fig. 29-3/2
1 Pull rod end 7 Thraaoded bolt
2 Pull rod 8, ¥ and 10 Hexagon nut
3 Laver with balt 11 Front rybbar buffer
4 Shockls 12 Cup wother
5 Spacar slamva 13 Rear rubber buffer

& Clytch throw-aut fark

the clutch pedal will be difficult to depress
since the pull of the compensating spring
increases.

With the inside type aof compensating
spring, the installed length “c” should be
137 mm in the case of Models 180, 180D,
and 190SL, and 155 mm in the case of
Model 220 a (see Fig. 29-1/4).

Check whether the rubber buffers {11} and
(13} hove sufficient initial tension. The cup
washers (12) should rest against the spocer
sleeve {5), but the spacer sieeve must not
be deformed when the hexagon nut (9} is
tightened (see Fig, 29-3/2).

B. 4th Version with Swivel Suport

Models 180, 180 a, 180 b, 180 D, 180 Db, 190D, 190 Db, 190 5L, and 220a as well as Models

219, 220 S, and 220 SE with Mechanical Clutch

The clutch pedal free play is adjusted in the same way as on Model 190.

C. Adjustment of Free Play of the Mechanical Clutch

Models 219, 220 S, and 220 SE with Hydraulic Automatic Clutch

{see Workshop Manual Passenger Cor Models as from August 1959, Job Na. 25-10, Section VI, A).

29-3/2



Removal and !nsial!aﬁon of Clutch Pedal Shaft

Job No.
294

Models 180, 180 a, 180 b, 180 D, 180 Db, 190 D, 190 Db, 190 SL, and 220 a as well as Models 219,

220S, and 220 SE with Mechanical Clutch

Removal:

1. Unscrew the protective plate far the pedol
system.

2. Unscrew the hexagon screw for the clutch
pedal shackle {1} and pull out the shackle
(see Fig. 29-3/1).

3, Unscrew the ciamping screw (19) from the
clutch pedal flange. Then remove the two
hexagon nuts (14) and pull the flonge
from the cluich pedal shaft (see Fig.
29-1/7}.

Note: Mark the relative position of the flange
and the clutch pedal shaft (1) before re-
moval in order to ensure that the clutch
pedal is correctly reinstalled on the pedal
shaft,

3a. On the 2 and 3 versions with end
plate detach the return spring for the
clutch throw-aut fork and the compen-
sating spring {18) ar {18 a) (see Fig. 29-1/3}.
Then unscrew and remove the jainting disk
(9) with flange (B} fram the clutch pedal.

Note: Mark the position af the flange on the
pedal shaft before removing it (see Fig.
29-1/3).

4, Remove the snap ring (16} from the mount-
ing tube and remove the clutch pedal
together with washer (15} {see Fig. 29-1/3).

Checking:

5. Check the bearing bushings {12} in the
clutch pedal {11} for wear (Fig. 29-1/3).
Warn bushings must be replaced. The

bushings are pressed into the cluich pedal
bore with an oversize of 0.02 to 0.06 mm.

After new bushings have been pressed in,
the bore must be reomed to the finished
size. Internal diameter of bearing bushings
(Finished size}: 27.040-27.073 mm.

External diometer of mounting tube
26,959-26.980 mm.

6. In the cose of the 2°¢ and 3 versions
check the joinfing disk ta see whether it
is still serviceable. Cracked jointing disk
should alwoys be replaced.

6 a. In the case of the 4™ version also check
the silentblocs {13) in the flange (12) and
if necessary press in new silentbloes ({Fig.
29-1/7).

Installation:

7. Siide the clutch pedal onto the mounfing
tube.

8. The clutch pedal end play on the mounting
tube must be adjusted ta 0.1-0.2 mm by
installing one or several spring washers
{(14) (see Fig. 29-1/3). The spring washers
are availabie in thicknesses of 0.2 mm
{Part Na. 120290 02 48) and 0.4 mm (Part
No. 120 290 03 48). The pivot paint shauld

be well greased.

Note: To prevent knocking naises in the clutch
actuating mechanism the spring washer
between the clutch pedal and brake pedai
bass con be replaced by a Vulkollan
damper washer {16) (Fig. 29-1/7) on all
cars without a stay rod (see Job No. 29-1,
Sectian D).
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9.

10.

1.

Install the snap ring (18), making sure that
it is properly seated in the groove. Then
slide the flange (12) anto the pedal shaft
in such a way that the marks made during
removel are aligned an the shoft and the
flange. Screw the clutch pedal (9) fo the
flange (12} (see Fig. 29-1/7}.

Clamp the flange ta the clutch pedol shaft
by means of the clamping screw (19) (see
Fig. 29-1/7).

On the 2" and 3 versions with end plate
(see Fig. 29-1/3) screw the jointing disk

29-4/2

12.

13.

14,

(9) with flange (8} to the clutch pedal and
attach the compensating spring (18) or
{18 a) and the return spring far the clutch
throw-out fork.

Install the clutch pedol shackle and tighten
the hexagon screw.

Adjust the clutch pedal free play (see Jab
No. 29-3).

Install the protective plate for the pedo}
system,




Job No.

Removal andInstallation of Clutch Pedal Shaft

29-5
A. 1% Version
1. Remove the transmission (see Job No. 4. Remove the clutch pedal shaft toward the
26-1). middle of the car.
2. Press the snap ring out of the clutch pedal 5. Installation is the reverse of the remaval
shaft (2) (see Fig. 29-1/1). procedure. Please note that the distance
“b” should be 3244 mm when the clutch
3. Loosen the hexagon screw on the relay pedal is in contact position (Fig. 29-1/1).
lever {3} and remove the relay lever (see
Fig. 29-1/1}).

B. 2" and 3rd Versions with End Plate

Models 180, 180 D, 190 5L, and 220 a

e g U R PPy ety td al
)

Fig. 29-5/1

Ciutch pedal shoft

End plate with bushing

Ball

Snog ring

Cuff

Relay lever

Clamping screw

Flange

Jainting disk

Pressure plate with screw, hexogon

2 0 m Ot B LR —

nut and pai nut
11 Cluich pedal
12 Bushing
i3 Siay rod
14 Spring washer
15 Washer
14 Seap ring
17 Shackle
1B 1st version compensating spring
iBa 2nd version compensaling spring
19 Pull rad
frill with grease 40 Rubber buffer
2 Cup washer

67 532¢ ;'L. 22 Nuis
12( i \;] ¢ = Adjusting dimension for
¢

1,5/ campensating spring

Removal: version is represented by dotted lines. In

the case of the 37 version loosen the nuts

1. In the case of the 2" version detach the (22) of the pull rod (19) for the compen-

compensating spring {18) at the clutch sating spring {18 a) and detach the com-

pedal and at the attaching plate for the pensoting spring at the shackle (17) of the
broke master cylinder. In Fig. 29-5/1 this relay lever (6} (Fig. 29-5/1).

29-5/1



Fig. 29-5/2

8 Flange
? Joinging disk

Detach the return spring for the clutch
throw-out fork and the shackle of the
clutch actuating mechanism after loosening

the threaded bolt.

. Unscrew the two hexagon and locking

nuts attaching the flange {8} ta the juinting
disk {9} {Fig. 29-5/2).

Remove the rubber cuff (5) from the end
plate {2) and pull the pedal shaft (1} out
of the end plate taward the oulside (see
Fig. 29-5/1 and Fig. 29-5/3).

If the ball {3} on the pedal shaft (1) is
worn, it should be replaced. To do this,
remove the snap ring {4} and then remove
the boll {Fig. 29~5/1). If the bore in the
end plate {2) is worn, the end plate should
be replaced.

. 19.980
Bail diameter =—Tgg45 MM
. 20,000
BOI’E in end plo're —-W mm
. Remove the transmission {see Job No.
26-1).
. Unscrew the protective piate for the pedal

system.

29-5/2

Fig. 29~5/3

8. Then unscrew the clamping screw {7) on

g.

the flange (8) {see Fig. 29-5/1) and remove
the pedal shaft foword the inside.

Check all parts and if necessary repiace.

Instoilation:

10.

1.

12.

install the clutch pedal shaft from the
inside on the splines af the flange (8) and
tighten the flange with the clamping screw
7) (Fig. 29-5/1).

install the protective plate for the pedal
system.

Stide the relay lever {3) on the splines of
the pedal shaft and check the position of
the relay lever. The distance from center
bolt of the relay lever to center clutch
pedal shaft should be “b" = 3214 mm
in the case of Models 180, 180D, and
190 SL and “b" = 2914 mm in the case of
Model 220 a. The clutch pedal {1} should
always rest against the rubber stap. The
distance “b” con be varied by changing
the position of the relay lever (3} on the
splines of the clutch pedal shaft {see Fig.
29-5/4).




13.

14,

15.

16.

Clamp the reloy lever {6) on the clutch
pedal shaft {1) by means of the clamping
screw {7} (see Fig. 29-5/1).

Install the rubber cuff (5) and the bali (3)
of the clutch pedal shoft and instali the
snap ring (4) {see Fig. 29-5/1}.

Install the transmissian (see Job No. 26-1).

Fiil the bore in the end plate with grease.
Instoll the pedal shaft in the bore of the

=4

Fig. 29-5/5

1 Relay lever with shockle
2 Compensating spring

3 Puli rod

4 Rubber buffer

5 Cup washer
6 Ciuvtch housing

b = Adiusting dimension far reloy lever

¢ = Adjusting dimension for campensating spring

Fig. 29-5/4

1 Clutch pedaol lever and pedal

2 Jainting dizk

3 Relay ievar wilh bolt

4 Shadkle with puli rod and puil
rod end

5 Cluich thraw-out fark

& Pul} rod

7 Ciutch throw-out beoring ond
throw-out unit

B Threoded holt

9 Return spring

10 Hexogon nut for threaded bolt

11 Hexogon nut for pull rad

o = Clutch pedal frea play
b = Adjusting dimension far reloy lever

end plate, attach the flange (8) to the
jainting disk (9) ond slide the rubber cuff
i>* onto the end plate (2) {Fig. 29-5/1).
insiail the clutch linkoge. Attach the com-
ceasaling spring (18) on the 2 version
and (i8a) on the 3 version and the
refurn spring for the throw-out fork {Fig.
29-5/1). The distance between center pedal
shaft downword to center campensating
spring shculd be 4 mm in the case of the
3 version shaft when the clutch is en-
gaged (see Fig. 29-5/5}.

2nd version tempensodng spring
with roversed shockle

2nd version compansating
spring with fop shackis
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The distance can be varied by changing
the position of the end plate in relation
to the transmission {see Fig. 29-5/1).

If the distance is too large the clutch pedal
will be difficult to operate becouse the
pull of the compensating spring increoses.

18.

With the inside type aof compensating
spring the installed length “c” should be
137 mm in the case of Models 180, 160D,
ond 190SL and 155 mm in the cose of
Model 220 a.

Adijust the clutch pedal free play (see Fig.
Job No. 29-3).

C. 4th Version with Swivel Support

Models 180, 180 q, 180 b, 180 D, 180 Db, 190D, 190 Db, and 190 SL as well as 219, 220 5, and
220 SE with Mechanical Clutch :

On these models the removal and instollation procedures for the clutch pedal shaft are the same
as on Model 190.

29-5/4
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Removal and Installation of Brake Pedal

Job No.
29-10

1. Models 180, 180q, 180bL, 180D, 180Db, 190D, 190Dhb, 190SL, and 220a as well as 219,
220 S, and 220 SE with Mecheanical Cluich

{ :
Hiza ®wmbll

Fig. 29-10/1
1 Pedati shaft i2 Flange
2 Lever with bol! 13 Silentblog
3 Pull rod end 14 Hexagon screw
4 Silenthlac 15 Wosher
5 Washer 16 VYulkollon wosher
& Calter pin 17a Shim
7 Throw-out fork 17b Spocer wosher
B Swivel support 18 Snop ring
9 Clutch pedal 19 Clomping screw
10 Broke pedol 20 Clamping screw
11 Bushing

o = End ploy of pedols on maounting tubn §,1—0,2 mm

Removal:

1. Unscrew the protective plate for the pedal
system.

2. Remove the hexagon screws for the shack-
les at the clutch and brake pedals and
remove both shackles. Remember the
washer and the sealing ring.

3. On the 27 and 3" versions with end plate
detach the return spring for ihe clutch

throw-out fork and the compensafing
spring (18) or {18 a). Unscrew the jointing
disk (9) with flange (8) from the clutch
pedal (see Figs. 29-5/1 and 29-5/2}.

3a. In the case of the 4% version with

swivel support unscrew the two hexagon
nuts (14) on the flange (12) of the cluich
pedal (9) and remove tagether with the
lock washers (see Fig. 29-10/1}.
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4. Mark the relative position of the flange
(12) ond the pedal shaft (1). Unscrew the
clomping screw {19} on the flange and
press the flange off the cluich pedal shaft.

5. Remove the snap ring {18) and washer
(15) from the mounting tube and pull off
the clutch pedal.

4. Remove the washers {17) and (16} from
the mounting tube (Fig. 29-~10/1).

7 Detach the refurn spring at the brake
pedal. Pull the cotter pin out of the collar
pin and press out the collar pin. On cars
provided with a stay rod (13) between the
mounting tube and the retaining plate of
the brake master cylinder, remove the
stay rod {see Fig. 29-5/1}.

8. Remove the brake pedal from the mount-
ing tube.

9. Check the bearing bushings (11} in the
brake pedal for wear. Worn bushings must
be replaced. The bushings are pressed into

the brake pedal bore with an oversize of
0.02 to 0.06 mm.

After new bushings have been pressed in,
the bore must be reamed to the finished
size. Internal diameter of bearing bushings
after reaming {finished size):
27.040-27.073 mm.

Instaliation:

10. Install the broke pedal on the mounting
tube; do not forget the rear washer {13)
(see Fig. 29-10/1).

Note: In the case of the 1% version brake
pedal the boss with the actuating iever
was fastened to the brake pedal at an
angle of 50°. In order to increase the ef-
ficiency of the brake the 2™ version boss is
brazed ot an angle of 42°, if the 1! version

29-10/2

11.

brake pedal is replaced by the 2™ version
a shorter push rod for the brake master
cylinder must be installed.

Re-attach the push rod of the brake master
cylinder to the brake pedal. Attach the
return spring to the brake pedal.

Note: In the case of cars provided with a stay

12,

13.

rod reinstall the stoy rod.

On cors not provided with a stay rod slide
o spacer washer {17b), the Vulkollan wash-
er {16) ond a shim (17a) together with the
clutch pedol onto the mounting tube in-
stead of the washer and the spring washer.
Install the washer {15} ond install the snop
ring (18) in the groove of the mounting
tube {see Fig. 29-10/1}.

Check the end ploy of the clutch pedal on
the mounting tube; it should be 0.1-0.2 mm.
If necessory, adjust the end play by in-
stolling shims of the necessary size (see

also Job No. 29-1, Section D).

Note: In the case of cars provided with a stay

14.

15.

rod, the end play of the clutch lever must
be adjusted by means of spring washers
which are available in two sizes (see Job
No. 29-4, para 8).

Install the flange on the peda!l shaft ond
fasten by means of the hexagon screw;
check with the markings made on removal.

Screw the flange to the cluich pedal,

15a. In the case of the 2" and 3% versions

16.

with end plate screw the jointing disk (9)
with flange {8) to the clutch pedal and
aitach the compensafing spring (18} or
{18a) {see Fig. 29-5/1) as well as the return
spring for the clutch throw-out fork.

Insert the two shackles into the cluich and
brake pedals ond screw down. Between
the pedals and the toeboard there is a




washer and a rubber washer on each 18. Grease the brake and clutch pedals.
shackle.
19. Instal]l the protective plote for the pedal
17. Check the free play of the brake and clutch system.
pedals and, if necessary, correct (see Job
No. 29-3 and Job No. 42-3].

Il. Models 219, 220 5, and 220 SE with Hydroulic Automatic Clutch

Cars with hydraulic automatic clutch have no clutch pedol system.

a) 1* Version Brake Pedol

The 1% version brake pedal was o double lever construction consisting of two levers on one boss
and a pedal with two shackles.

The remaval and installation as well as the mounting of the brake pedal on the mounting tube
are essentially the same as in the case of cars with a mechanical ciutch. Hawever, spocer sleeves
are installed on either side of the lever boss in order to compensote for the difference in bass
tength as compared with standard levers. The end play is adjusted by means of spring washers
or, if a Vulkollan washer is installed, by means of shims.

b) 2" Version Brake Pedo}

The 2" version brake pedal, its removal and instaliotion and its mounting is the same as in the
case of cars with a mechanical clutch. The cluich pedal is replaced by a spacer sleeve.

The end play is adjusted by means of spring washers or, if a Vulkollan washer is installed, by
means of shims.

On older cars the 2" version brake pedal can be installed subsequently. The bare in the dash-
board should be closed by a rubber disk Part No. 000 987 32 41.
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Control Adjustments Group 30

Job No. Designation Page
30-1 Removal and Instailation of Control* Shaft 30-11
30-3 Adjustment of Accelerator Pedol 30-3/1

A. Pasition of Accelerotor Pedal 30-3/1

B. Adjustment of Push and Pull Rod Length 30-31
304 Removal and Installation of Choke Control 30-6/1
30-8 Removal and Installation of Ignition Control Knob and Cabie 30-8
30-10 Removal and Instollation of ldie Control Knob ond Cable 30-10
30-1 Removal and installation of Cable from Glow Plug 30-111

Starting Switch to Injection Pump
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Job Na.
30-1

Removal and Installation of Control Shaft

I. Models 180, 180 o, 180 b, 180 D, 180 Db, 190 D, and 190 Db

The removai and instaliation procedures for the control shaft are essentially the same as described
for Model 190. The only differences are in the attachment of the return spring. On Models 180,
180 D, and 180 Db the return spring is attached to the fixing bolt of the accelerator pedal and
is supported by the toeboard. On all other Models the return spring is attached to a bracket
fastened to the accelerator pedal by a fixing bolt and to the toeboard.

Il. Model 190 51

1a
Fig. 30-1/1
1 Accelorotor pedal 10 Return spring
1o Pod with fabri¢ loyer for acteleralar 17 Puil rod
pedal 12 Boil-cup connector
1 Con¥ol lever 13 Hexogon nut
3 Mounting lube 14 Domper ting
4 Bushing 15 Wosher
5 Ladc washer 16 CoHer pin
& Haxogon screw 17 Bellows
7 Boss for relurn spring 1B Cover plote
B Fixing belt 19 Ovol-heod couniersunk topping screw
? Hexogon nut
Removal: 2. Pull the cotter pin {16) out of the control

lever {2}, remove the washer (15) and pull
the pull rod (11) together with the damper

i 4 th trol | .
1. Lift the rubber mat of the transmission ring (14) off the control lever

tunne!l on the right side ond roll it bock Note: On the 27 version the washer (15) and
toward the left, if necessary unscrew the the cotter pin (16) are no longer required.
plate to the left of the transmission tunnel, The bolt riveted to the control lever takes
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the form of a button bolt. On this version
the pull rod with the domper ring can
simply be pressed off.

3. Loosen the nut {9} on the control lever (2}
and unscrew it together with the fixing
bolt (8). Pull the conirol lever off the
control iever shaft (1},

4. Puli the contro! shaft out of the mounting
tube (3) ond detach the return spring (10)
from the mounting fube.

5. Loosen the nut {9) on the boss (7} and un-
screw together with the fixing bolt (8).
Remove the boss.

6. If the bushings (4) and the mounting fube
13) are worn, the maunting tube should
be removed. To do this, unscrew the four
fixing screws (6) and remove them together
with the lock washers {5}. Knock the bush-
ings out of the mounting tube using o rod
approx. 8 mm in diameter and 250 mm
lang and press new bushings into the
mounting tube as far os they will go. The
length of the mounting tube with bushings
must be 218 - 0.2 mm.

Ream the bushings up 1o 12.032-12.059 mm.

Note: On recent Models the aluminum bush-
ings have been replaced by brass bushings.

Installation:

10.

11

12.

13.

14.

Install the mounting tube {3).

—

Install the return spring an the mounting
tube.

. Slide the boss (7) on the control shaft (1),

screw in the fixing bolt (8) and tighten the
hexagon nut (9).

Slide the control shoft into the mounting
tube.

Put the control lever (2) on the control
shaft and align it on the shaft with the
locating center. Screw in the fixing bolt
(8) ond lock it by means of the nut (7).

Attach the return spring {10},

install the pull rod together with a-damper
ring on the conirol lever and lock by
means of a washer {15) and a new cotter
pin (16) or in the case of the 2 version
(with button bolt} press on the damper
ring.

Check the accelerator pedal for ease of
movement and correct position.

Note: If the mechanism is noisy although the

bearing bushings are in a good condition,
the noises are due to end play of the
control shaft in the mounting tube (3). The
end play can be compensated by adding
steel washers.

Ili. Models 220 a and 219

Removal:

1. On the 1% version pull the cotter pin out
of the pull rod and remove the pull rod.

2 a. Remove the spacer and the rubber bush-
ings from the cantrol lever.

2 b. On the 2% version pull the cotter pin (13)
out of the canirol shaft lever (8) and pull
the pull rod (9) together with a damper

30-1/2

ring (15) and the washers (14) off the
control shaft lever {Fig. 30-1/2}.

Note: On recent cars of Models 219 a button

bolt has been riveted to the control shatt
lever. On this version the pull rod (9) and
the damper ring {15} need only be pressed
off.

Press the locking plate (2) off the control
shaft (8.




1

4. Loosen the nut (5) on the accelerator pedal

{1} and unscrew together with the fixing

bolt (6).

Pull out the controi shaft (8} from the left
bearing {3) and remove the accelerator
pedal (1) and the return spring (7).

Unscrew the two hexagon screws (18} of
the bearing {3}, pull out the control shaft
together with the bearing and remove the
bearing from the control shaft.

Note: The left bearing {3) need only be re-

moved if it is worn and must be replaced.

Instailotion:

7. Slide the right bearing (3) onto the control

shaft (8) and aftach it to the toeboard by
means of the hexagon screws (18).

8. Slide the return spring {7) and the accel-

erator pedal {1} onto the control shaft
and slide the conirol shaft into the [eft
bearing (3).

Press the snap ring {2) onto the control

shaff (8).

10. Align the accelerator pedal with the io-

11.

cating center of the control shaft. Screw in
the fixing bolt (6) and lock it with the
nut {3).

Ahoch the return spring.

12 a. On the 1% version slide the two rubber

bushings and the spacer onfo the conirol
lever, turning the spacer in such a way

Fig. 30-1/2

1 Accelerotor pedal
2 Snap ting
3 Bearing for control shaft

10 Hexogon nut
1 Lock washer
12 Batl-cup cannezlor

4 Rubker grommet 13 Cotter pin

5 Hexogan nut 14 Washer

& Fixing balt 15 Damper ring
7 Return spring 16 Coge nut

8 Cantrol shait
2 Pull rod

17 Spring washer
18 Hexogon screw

that the pull rod is pasitioned in the recess
of the bracket.

Install the pull rod in the spacer and lock
by means of a colter pin.

12b. On the 2" version slide the pull rod

together with a damper ring onfo the
control shoft lever, install the washer ond
lock by means of a coter pin.

12c. On the 39 version press the pull rod

together with a damper ring onte the
button bolt of the control shaft.
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IV. Model 220 S

The removal ond installation procedures for the control shaft ore the same os described for

Mode! 190.
139
12w
-/I./'
10 "/
&
y
1 V.
- 5 64
] 3 o 1595 16
)
x
17 T2
B g
Fig. 30-1/3
1 Acceleratar pedol 1 Puil rad
2 Snop ring 12 Hexogon nut
3 Bearing for cantral shoft 13 Boil-cup connector
4 Rubber grammat 14 Control sheft lever 1st version
5 Hexagon nut 15 Washer
4 Fixing boilt 16 CoMer pin
7 Raturn spring faver 17 Cage nut
8 Raturn spring 18 Spring washer
§ Cantrai shaft 19 Hexagon serew
10 Bamper ring
V. Model 220 SE
Removal: 4. Remove the snap ring {10) from the control
shaft {9). Unscrew the two beorings (5} from
1. Press the push rod (12) together with the the toeboord and push the control shaft
domper ring (11) off the button balt of the toword the left until the occeleratar pedal
control shaft lever (9} (Fig. 30-1/4). can be removed from the shoft.
2. Detach the return spring {8} from the toe- Installation:
board ond the lever (6}.
5. Installotion is the reverse of the removal

Loosen the hexogon nut {17) ond unscrew
the fixing bolt {16) from the occelerotor
pedal and remove together with the lever
(6) for the return spring (30-1/4},

30-1/4

procedure.

Note: Make sure that the end ploy between

the control shaft and the bearings is not
excessive.

\




Fig. 30-1/4

1 Accelerator pedal

2 Hexagon screw

3 Spring wosher

4 Coge nut

5 Controt shoft bearing
& Return spring lever
7 Rubber grommet

8 Refurn sprinp

9 Cantral shaft

10 Snap ring

11 Damper ting

12 Push rod

11 Bali-cup connector
14 Lock washer

15 Haxogon nut

14 Fixing balt

17 Hexogan nut
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Adjustment of Accelerator Pedal

A. Position of Accelerator Pedal

Job No.

30-3

Check the distonce of the accelerator pedol from the rubber floor mat in the idle and in the

full load position.

Correct distance in the idle position is necessary for correct foot position.

A minimum distonce in the full load pasition is necessary since otherwise there is o danger
thot the accelerator pedal moy rest against the rubber floor mat too early with the result that

the throttle valve cannot be fully opened.

The check must be made with the help of a second mechanic.

180
18 a 190 D 220 q
Maodels 180D 180 b 190 Db 190 5L 519 2205 220 SE
180 Db
Distance between
rubber flaar mot and acceleratar 70 85 75 70 75 85 85
pedal in the idle pasition in mm
Minimum distance between rubber
floor mat and accelerataer pedai in 15 B 15 15 15 8 10
full lood position in mm

B. Adjustment of Push and Pull Rod Length

The measurements given in the tables below always refer to the distance between center ball-

cup cannector ond center ball-cup, or center ball-cup connectar and center eye.

1. Model 180

Push rod from control shaft lever to angle lever
Pull rod from angle lever to throttle valve lever (carburetor)

Il. Models 180 D ond Db

Push rod (5) fram control shoft lever (4) to angle lever (7)
Pull rod {9) from angle lever {7) to relay lever (11) (cylinder head cover)
Pull rod {12) from relay lever {11) to throtftle valve lever (13} {venturi control unit}

398 mm
270 mm

398 mm
192 mm
198 mm
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Fig. 30-3/1
1a Accalerater pedol in idla pasition 6 Hall-cup connecior 12 Pull red
1b Accalaroter pedal in full lood pasition 7 Angla lever 13 Throttle valva laver
2 Control shoft bearing 8 Baoll-cup tonnector 14 Adjusting ring
3 Fixing bolt for oceelarator pedol bearing g Puil rod 15 Connscling rod
4 Caontrol shaft 10 Reloy iever bearing 16 Return spring
5 Push rod 11 Relay lever 17 Brackat for raturn spring

Ill. Models 180 o and 180b

Fig. 30-3/2

la Accalerotor padok in idie pasitian & Push red 12 Boil-cup canneclors on push rod
1b Accolerotar pedal in full load position 7 Double levor beoring for daubla lever ond reloy lever
2 Control shai? bearing B Double lever 13 Ball-cup cannoetars on pull rod
3 Fixing belt for oceelesolor padol % Push rod for refay laver ond throttie

4 Return spring laver 10 Reloy laver valva lever

§ Control shaft 11 Pull red 14 Domper ting

5o Return spring 15 Throttle vaolve lever
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Push rod {6) from control shaft lever to double lever (8) 413 mm

Push rod {%) from double lever (8) to relay lever {10}

204 mm

Pull rod {11) from relay lever {10} to throttle valve lever (15} 97 mm

IV. Models 190 D ond 190 Db

Fig..30-3/3

7
2

1o Aceelerotor pedal in idle position 8 Push rod 16 Throtlle voive lever

b Accelerotor pedal in full food position ? Ball-cup cenneclar 17 Puil 7od

2 Caontro} shoft bearing 10 Angie fever 18 Beoring brotket

3 Fixing bolt for return spring 11 Beoring brocket for ongie fever 19 Angie tevar

4 Brodket for return spring 12 Bali-cup connector 0 Puit rod

5 Contrel shaft 13 Pull rod 2% Adjusting ring

6 Return spring 14 Return spring 22 lever faor odditionaol aedjustment

7 Domper ring 15 Throttie valva lever
Push rod (8} from control shaft lever (5} to angle lever {10} 360 mm
Pull rod (13} from angle lever {10} to throttle valve lever (15) {throttle valve control) 240 mm
Pull rod {17) from throttle valve lever {16) to ongle lever (19) (cylinder head cover) 200 mm

Adjustment of pull rod length (20} from angle lever (19) to lever (22) of the mechanical addi-

tional adjustment:

1. With the engine at normal working tem-
perature adjust the idle by means of the
idle adjustment screw on the throttle valve
control to an idle speed of 700 to 800 r.p.m.

Note: When the idle is being adjusted, the
idle adjustment control knob on the instru-
ment panel must be turned fully to the
right so that the wire cable is almost slack
in this position; if necessary loasen the
clamping screw in the adjusting ring (21)
and retighten ik

2. Now adjust ta its correct length the puii rod

(20) from the angle lever (19) on the cylin-
der head cover to the lever (22) for the

mechanical additional adjustment on the
injection pump as follows:

Detach the pull rod {20} from the angle
lever (19} and push it downward as far as
the idie stop.

In this position, when the throttle valve is
in #s idle position and the lever on the
injectian pump control rests against the
idle stop, the distance between the bali-cup
connector and the ball head shauld be
apprax. 1 mm, that is it must be possible
to lift the pull rod (20) by about 1 mm in
order to atach the ball head of the angle
lever.
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V. Model 190 5L

Fig. 30-3/4

1a Accelerator pedal in idle positian 7 Angle lever

1b Accelerater pedal in fuill lood pesition 8 Puth red

2 Control shoit beoring 9 Push rod

3 Fixing helt for coniroi shaft lever 10 Contrel shoft bearing ot the carburator

4 Contral shoft jever il Push rad

5 Pull rad 120 Throttle volve lever for carburetor |

& Angle lever bearing 12b Throttle volve tever for carburetor I
Pull rod (5) from control shaft lever {4} to angle lever (7} 582 mm
Push rod (8) from angle lever to control shaft lever 176 mm
Push rod (9) from cantrol shaft lever to throttle valve lever (12 a) for carburetor | 114 mm
Push rod {11} from control shaft lever to throttle valve lever (12 b) for carburetor Y 128 mm

Note: The push rod {11} is provided with a right hand and a left hand thread and has a hexagon
collar in the center so that the two carburetors can be adjusted fo one another without the
push rod having fo be removed.
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V1. Medels 220 a and 219

Fig. 30-3/4

1a Ageslerator pedal in idie pasition 8 Angle lever

1h Accelerator pedal in full iood pasition 9 Beoring brocket for ongie lever
2 Control shoft bearing 10 Sali-cup cannzctar

31 Fixing bolt for occeleratar padol 1} Puil rod

4 Conlrof shaft 12 Thrattle vaive lever

5 Damper ring 13 Relurn spring

6 Pull rod 14 Bratkel for return spring

7 Ball-cup cannector

Pull rod {8} from contrel shaft lever {4) to ongie lever {8) 404 mm
Pull rod (11} from ongle lever (8) to throtile valve lever {12} 149 mm

VIl. Model 220 8

Fig. 30-3/5
6

ia Agcelerator pedal in idle posilian 8 Pull rod

/ 1b Acceleratar pedal in full lcad position % Ball-cwp connecior on pulf rod
2 Contral shoft bearing 10 Relay lever
3 Return spring 11 Bail-cup connector on push rod
4 Fixing bolt 12 Push rod
5§ Return spring levar 13 Frent angle lever (cantral lever)
& Control shoft 14 Canneciors
7 Damper ring 15 Rear angle lever
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Pull rod (8} from control shoft lever (6) to reloy lever {10} 393 mm
Push rod (12} from relay lever to front angle lever (13} 84 mm

Viil. Medel 220 SE

Push rod from contral shaft fever to adjusiment lever of the injection pump 382 mm
For the odjustment of the push and pull rods from the odjustment lever ta the reloy lever ond
the venturi control unit see Job No. 01-3, Section O.

Moie: After adjusting the push ond pull rods recheck on all models the distance between the
accelerator pedal and the rubber floor mat. If the distance is excessive, check whether
the accelerator pedal is bent. If that is the cose, carrect the distonce by stroightening
the acceleratar pedal.



Removal and Installation of Choke Control

Length of Control Cables

Jab No.

30-6

Spring steel wire Coil spring
Model tength in mm length in mm
%gg'b] We. 990 900
1180 1100
190 5L
Hot start control 840
220 a 980 900
219 1080 990
2208 875 775

The choke control cables {Part No. 180300 18 30) are anly supplied in lengths of 1180 mm. If
necessary they must be cut to the required length.

= I e

NV

Fig. 30-6/1

1 Spring sleel wire 5 Guide screw
2 Coil spring & Fell ring

3 insuloting conduit 7 Cantrol knoh
4 Connections for eleciric cohies

l. Models 180, 180 a, and 180 b

The removol and installation procedures for the choke cantral are essentially the some os de-
scribed for Model 190 with the difference, however, that on these Models the choke control {2)
is not held in rubber bushings but is clomped fo the starter housing by means of the hexagon
screw (1) (Fig. 30-6/2).
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Fig. 30-6/2

i Clamping screw far cail spring
2 Choke contral

3 Aperture limiling screw

4 Idie adjustment screw

5 Returp spring

5 Throttie volve lever

7 Push rod

B |die mixlure adjusting screw

9 Reloy lever

10 Push rod

11 Double lever

12 Clomping screw far choke control

Il. Mode! 190 5L

a) Cold siart control

Fig. 30-6/3

1 Cold stor! control

2 Clamping screw for choke control sheath

3 Ciomping screw for choke control

4 Rejusn spring for carburetor linkoge

5 Idie mixture adjusting screw of stoge 2

4 lgle mixture adjusting screw of stoge 1

7 Push rcd for rear corburetor

8 Push rod for front corburetar

9 idle adjustment screw

10 Throttlie vaive lever

11 Aperture limiting scrow

12 Fuel averflow fine

13 Hot start control

14 Clip for hot start control

15 Threaded union for vocuum connection of
ATE power brake

14 Control shoft

17 Push rod fram angle lever fo cantral shoft

30-6/2
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Removal:

. Unscrew the choke control knob {7} and

remove the felt ring (6} (see Fig. 30-6/1).

. Use Hook Wrench 1365890205 to un-

screw the guide screw (5) of the choke
control. Then push the choke control out
of the mounting plate toward the front
and remove it downward {see Fig. 30-4/1).

. Disconnect the two eleciric cables at the

cannections (4} on the choke control {see

Fig. 30-4/1).

. Loosen the twe clamping screws (3) for

the spring steel wire of the cold start
control (1) from the choke valve levers on
the two carburetors (see Fig. 30-4/3).

. Loosen the clomping screw (2) for the coil

spring at the fixing eye of the intake
manifold ond pull out the choke control
{see Fig. 30-6/3).

- 6. Loosen the cheese-head tapping screw on

the fixing clip for the cold and het start
contrals on the front panel.

+

installation:

7.

Push the choke cantral cable through the
rubber grommet in the front ponel into

. the engine compartment.

10.

Connect both eleciric cables to the can-
nections {4) on the control ond push the
choke control from the front into the
mounting plate (Fig. 30-6/1).

Screw the guide screw (5) into the choke
control and tghten by meons of Hook
Wrench 136 589 02 05. Install the feit ring
(6] ond screw in the choke conirel knob
{7) {see Fig. 30-¢/1}.

Insert the choke confrol into the fixing eye
on the intcke manifold and clamp the coil
spring to the eye by means of the clamping
screw (2) {see Fig. 30-6/3).

1n

12.

14.

Insert the spring steel wire into the bore
of the clomping screws (3) on the choke
valve levers of the two carburetors {see

Fig. 30-6/3).

Install the cheese-head tapping screw of
the fixing clip for the choke control on
the front panel. Then press the choke
control together with the knab (7) toward
the inside until there is o distance of
approx. 2 mm betwaen the control knob
(7) and the guide screw (5) (see Fig. 30-6/1).

Check the choke control ond the choke
valves for correct adjustment and ease of
movement,

Note: With the ignition switched on and the

choke control pulled out the pilot light
should light up.

In the warm-up positien {control knob
pulled out hailf woy) the start mixiure is so
lean that proper idiing conditions ore
ensured.

On earlier cars the choke control cobles
were instolled without warming-up po-
sition.

b) Hot Start Control

Fig. 30-6/4

1 Bearing bracket

2 Anple lever

3 Angle lever

4 Shackie

5 Relurn spring

6 Bowden coble ond return spring mounting
on bearing brocket
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Removal: 7. Install the hot stari control from the front
through the mounting plate. 2

1. Unscrew the conirol knob {7} of the hot
8. Screw the guide screw (5) info the hot

start control and remove the felt ring (6} - :
(see Fig. 30-6/1). start conirol and tighten by means of Hook :

Wrench 136589 0205. Slide on the felt
ring {6) and screw on the control knob (7}

2. Use Hook Wrench 136 587 02 05 to unscrew (see Fig. 30-6/1).

the guide screw (5) of the hot start control.
Then remove the hot starf control down-

ward toward the front (see Fig. 30-6/1). 9. Attach the coil spring of the hot start

contral to the beoring bracket.

Note: The hot start control has no pilot light. 10. Insert the spring steel wire into the bore
of the clamping screw on the rear angle
3. Loosen the clamping screw for the spring lever (2) of the hot start control (Fig.
stee] wire of the hot start control at the 30-6/4).
rear angle lever (2) of the hot start control
(Fig. 30-6/4). 11. Screw in the cheese-head tapping screw
for the fixing clip of the cold and hat start
4. Loosen the coil spring of the hot start control on the front panel.
control ot the bearing bracket and remove
the hot start control. 12. Push the hot start control toward the inside
by means of the cantrol knob (7) until there
5. Loosen the cheese-head tapping screw of is a distonce of approx. 2 mm between the
the fixing clip for the coid ond hot start control knob (7} ond the guide screw (5}
control on the front panel ond pull out (see Fig. 30-6/1).
the hot sfart control toward the inside
through the front panel. 13. Clamp the spring steel wire in position by

means of the clamping screw.

14. Work the hot stort control and check it for

Installation: ease of movement.
6. Push the hot start cantrol through the Noie: The hot start control can only be worked
rubber grommet in the front panel into the if the throtile valves of the carburetors
engine comportment. are fully opened.
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HE. Model 215

The removol ond instaliation procedures of the choke cantrol on the mounting plote are the same
as described for Model 190.

Fig. 30-6/5
1 Clomping scraw for choka control 4 Throttie volve lever
2 Choke contral 7 Pull red
3 Aperture limiting serew 4 idle mixture adjusting screw
4 |die odjusiment screw 9 Angle spring
5 Return spring 10 Puil red

To disconnect the choke control from the carburetor loosen the clamping screw (1) for the spring
steel wire of the choke control af the angle lever and loosen the hexagon screw on the carburetor
housing for the coil spring. Remove the choke control. When connecting the choke control moke
sure that the control knob has a distance of approx. 2 mm from the guide screw and thot the
starter rofary slide valve is completely closed.

1V. Models 220 a0 and 2205

a) Removing and Attaching the Choke Conirol on the Model 220 a Carburetor

The procedures for detaching the choke confrol af the carburetor ond for re-oftaching it are the
same as described for Model 219 {see Job No. 30-6, Section HI}.
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b) Removing the Choke Control on the Model 2205 Carbureior

Fig. 30-6/6

1 Fron! corburetor 1} Hexagon nut 23 Coil spring

2 Reor corburetor 13 Push rod 24 Rubber bushing

3 Ven! lube 14 Angle lever 25 Adjusting nut

4 Pult rod 15 Spring-loaded push rod 25 Spring steel wire
5 Relay lever 16 Throttle volve lever 27 Angie lever

4 Push rod 17 Return spring 28 Clomping screw
7 Conirol lever 18 Tension spring 29 Rubber bushing

§ Stop balt 19 idle adjustmen? screw 30 Hexogon nut

9 Idie stop screw . 20 Idi= mixture odjusting sezew 331 Connecling rod

10 Aperture limiting screw 31 Vocuum line to distribular 32 Hexagon screw

1la, 1T1b Boll socket 22 Buel tine

1. Loosen the hexagon nut {30} of the clamp-
ing screw {28) for the spring steel wire (26}
of the choke control at the angle lever (27}
{Fig. 30-6/6).

2. Unscrew the clamp fastening the coil
spring.

30-6/6

3. Back out the adjusting nut {25) and the
two rubber bushings (24) of the coil spring
(23) {see Fig. 30-6/6).

4, loosen the cross-recess head screw for
the fixing clip of the choke control and the
flexible drive shaft of the speedometer
at the cowl.




¢) Removal of the Choke Control ot the Mounting Plate on Models 220 a and 220 5

1 Puil swilch for roof light

2 Rotory light switch

3 Pull knob for instrument lighting

4 Puli knob for return mechonisms of Lrip
recorder

3 Pull knob for demisting blower

& Chorging light

7 Steering lock

8 Starter knob

9 Choke control knaob

19 ignilien control knob

. Use a short screw driver to push down

the cable cover {cardboard) in the left
glove compartment and remove it.

. Unscrew the control knob on the pull

switches (1, 3, 4, ond 5) and remove the
felt ring (Fig. 30-6/7).

Use Hook Wrench 1365890205 to un-
screw the guide screw of the pull switches
{1, 3, 4, and 5) and of the rotary light
switch {2) and remove the guide screw
from the mounting plate toward the rear

(Fig. 30-6/7).

. Unscrew the control knob {9} for the choke

control and remove the guide screw (Fig.

30-6/7).

. Loosen the wing nuts of the two adjusting

screws on the right side of the mounting
plate at the lower part of the cowl and
remove them together with the spring
washers.

11 Green piiof light for demisting blower
12 Red pilot light for flosh direction signal
13 Fuel reserve indicotor

14 Trip recosder

15 Cumulotive mileoge counter

16 Gil pressure goge

17 Cooling woter thermometer

18 White storter pilot light

19 Blue upper beom pilot light

20 Spesdomeier

6. Carefully pull out the mounting plate
obout 10 em, moking sure thot the rib of
the mounting plate is not damaged.

7. Pull out the choke cantrol and disconnect
the two electric cables at the connections
(4} on the choke control (see Fig. 30-6/1).

Installation of the Choke Contrel in the Mount-
ing Plate on Models 220 a and 220 5:

8, Push the choke contrel through the rubber
grommet in the front panel into the en-
gine compartment and connect the two

cables to the connections (4) (see Fig.
30-6/1).

9. Install the choke contral in the mounting
plate and screw on the guide screw and

the contro! knob.
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10. Install the mounting plate and tighten the

11

wing nuts, making sure that the adjusting
screws on the right side of the mounting
plate are adjusted to the correct height.

Install the pull switch and the rotary light
switch and install the cable cover in the
left glove department.

Attaching the Choke Control to the Model
220 S Carburetor:

12. Slide the one rubber bushing (24) anto the

cail spring (23). Then screw the odjusting
nut {25} onto the coil spring and slide an
the ather rubber bushing {24} (see Fig.
30-6/6).

Insert the spring steel wire through the
bore of the clamping screw {28) ot the
angle lever (see Fig. 30-6/6}.

13. Fix the coil spring (26} or the fwa rubber
bushings (24) to the carburetor (see Fig.
30-6/6}.

30-4/8

14.

15,

16.

Adjust the choke control so that there is
a distance of approx. 2 mm between the
control knob and the guide screw.

Tighten the hexagon nut (30) on the angle
lever making sure that the starler rotary
slide valve on the carburetor is completely
closed, i. e. the angle lever {27} must rest
against the front stop (see Fig. 30-6/6).

Check the choke control ond the storter
rotary slide volve for correct adjustment
ond ease of movement,

Note: When the choke contral is pulled right

out the pilot light must light up.

In the warm-up position {control knob
puiled half-way out} the start mixure is so
lean that praper idling canditians are
ensured.

i
i
K



Removal and Installation of Ignition Job No.
Control Knob (Octane Number Compensator) | 303
and Cable

The ignition control knab (dctane number compensator) is no longer installed. The ignition can
only be adjusted at the distributor bearing (see Joh No. 01-4, Section F).

1. Model 190 SL (1* Version only)

The removal and installation procedures for the cable are essentially the same as described for
Model 190. However, the cable can only be removed ond installed if the speedometer and re-
volution counter hove been removed or installed first {see Joh No. 54-11).

ll. Model 219 (1** Version only)

The removal and installatian procedures for the cable are the same as described for Model 190.

{ll. Models 220 a ond 220S (1% Version}

The ignition control knob can only be removed and installed when the mounting plote for the
control knobs has been removed {for removol and installation of the mounting plate see Job
No. 30-6, Section 1V). Apart from that removal procedures are the some os described for Model
190
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Removal and Installation of Idle Adjusiment | JobNo.
Knobk and Cable 30-10

|. Models 180 D and 180 Dh

Removal:

Loosen the cheese-head screw in the adjusting
ring and remove the adjusting ring from the
control cable at the throtle valve lever.

The other removal procedures are essentially
the same as described for the removal of the
ignition control knob and cable on Model 190.

installation:

Before clamping the control cable to the
throttle valve lever, turn the knob to the right
ogoinst the stop and then fasten the adjusting
ring to the control cable in such a way thot
there is a distance of approx. 0.5 mm befween
the throttle volve lever and the adjusting ring.

li. Models 190 D and 190 Db

The removal and installation procedures for
the confrol knob and cable are essentially the
same as for Model 180D with the difference
that the idle adjustment control cable (3) is
attached to the angle lever (4) instead of to
the throttle valve lever of the venturi control
unit. An adjusting screw has been installed on
the bearing bracket of the angle lever on the
cylinder head cover to make it easier to adjust
the control cabie occurately (Fig. 30-10/2).

Note: After instaliing the contro! cable make
sure that the cable can move freely in
the slot of the stop lever on the angle
lever when the accelerator pedal is de-
pressed.

1 L} .
A
L SOOI TPy,

A

/ - ™

Ta7h 8 9 10 B3 12
Fig. 30-10/1

1 Cail spring

2 Closing slide

3 WNippie with solderod-on cohle

4 Guide

S50 Delent boll for closing slide

5b Deten? boll for actuating sleave
& Pressure spring

7a Hexagan nut

7b Hexagon nyt

8 Spring wosher

9 Ignition control housing

10 Actuoting sieeve

13 Escutcheon or fixing nu!

12 Conlrof knab

Fig. 30-10/2

¥ injection pipe

2 Glass copillary

3 Idie odjustment controf cobie

4 Ahg{l.'; lever

5 Cannactien rod to lever for odditional
mechanical adjustment
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Removal and Installation of Control Cable
from Heater Plug Starting Switch to 3011
Injection Pump

Job No.

l. Models 180 D and 180 Db

Removol:

. Remove the front plate for the glow plug

starting switch, the ashtray, and the guides

. Pull the cotter pin out of the lever on the

injection pump, remove the washer and
the control cable.

. Unscrew the hexagon nut fastening the

fixing clip of the wire coil ta the stop
bracket of the injection pump.

. Pull the contral cable out of the cowl to-

word the front,

contral cable to the lever of the glow
plug starting switch, install the washer and
lack it by means of a cotter pin.

of the ashtray. 9. Screw the fixing clip together with the
wire coil to the bracket.
. Pull the cotter pin out of the conirol cable
lever of the glow plug starting switch and 10. Install the front plate of the glow plug
remave the washer. starting switch, the guides of the ashtray
and the ashiroy itself. Put the control lever
. Unscrew the hexagon nut fastening the in a horizontal positian.
fixing clip of the wire coil fo the bracket ) )
of the storter switch and remove the cable 11. A’r’rcchbthe wire cfo:rih to rthe front panel
fram the glow plug storting switch. cover by meons of e clips.
- . 12. Attoch the siotted eye of the control cable
: z:f;fﬂ.’::eﬁ?rlgﬁfC:gsei;oz;l::r control coble to the lever of the iniection pump.
13. Screw the wire coil with the fixing clip to

the stop bracket in such o way that when
the cantrol lever is in the horizontal posi-
tion there is o clearance of 0.5-1.0 mm
between the bolt of the lever on the
injection pump and the frant part of the
slatied eye.

Note: This clearance must be adjusted accu-

rately in order to ensure that, when the
engine is switched off, the control lever
on the injection pump can be pulled far
enough in the directian “stop” and, when

the engine is started, it can be pulled far
enough in the direction "voll” (full on).

Installation:

8. Push the control cable through the cawl

from the front and attach the eye of the 14. Install the rubber grommet in the cowl.

. Models 190 D and 190 Db

a} Removal and Instaliation:

Removal: front. Remove the cotter pin from the
' collar bolt and remove the collar bolt.
2. Unscrew the wire coil from the bracket of

1. Detach the glow plug starting switch from
the glaw plug starting switch.

the cowl and pull it slightly toward the
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3. Pull the cotter pin out of the lever of the 9. Aftach the eye of the control cable to the
injection pump ond remove the dished jever on the injection pump, install the
washer and the control cable. dished washer and secure by means of

a cofter pin,
4. Unscrew the fixing clip on the stop brocket

and remove the wire coil. Mote: The rubber strop of the end piece
should have some lateral play befween

5. Pull the control cable through the cowl the lever on the injection pump and the
toward the front. dished washer in order o prevent jamming

of the control cabie.

Installation: 10. Use the fixing clip to aitoch the wire coil
to the stop bracket of the injection pump

6. Check the eiastic-metal buffers between in such a way thot there is a ciearance
the injection pump and the stop bracket of 1.0-1.5 mm between the bolt of the

to find out if they ore still serviceable. injection pump lever and the top stop of

the slotted hole.
7. Push the control cable together with the

wire coil through the cowl ond attach the Note: This clearance must be adjusted accur-

wire coil to the bracket ond the control ately in order to ensure thot when the

cable to the glow plug storting switch. engine is switched off the control lever

can be pulled far enough in the direction

8. Instoll the glow plug starting switch and “stop” ond when the engine is started it

put it in the position ,Fohrt” (driving can be pulied far enough in the direction
position). “voll” (full on).

b) Subsequent Installation of Rubbar-Mounted Control Cable for Glow Plug Starting Switch

1. Replace the control cable {2) for the glow plug starting switch.

2. Reploce the stop bracket on the injection pump by the stop brocket (1) with three elastic-metal
buffers {4). Correct positioning of the stop bracket can be ensured if necessary by instaliing
a washer between the spotfaced holes in the injection pump housing and the stop bracket.

3. Instoll o longer bolt {6) to take the rubber-insulated end piece (7) of the conirol cable; this bolt
is located on the start and stop lever (8) of the injection pump. To do this remove the lever ond
remove the riveted bolk. Install the new screw bolt together with a nut ond lock washer. When
instolling the lever make sure that there is a sufficient distance befween the injection pump
housing ond the fixing nut of the bolt.

4. Atoch the conirol cable, using fixing clip, screw and nut of the old stop bracket.

Attach the cable to the clip so as to leave a cleorance of 1.0-1.5 mm befween the bolt of the
adjusting lever and the top stop of the end piece of the contral cable. Instoll a dished
wosher {5} Port No. 621 990 00 40 between the rubber sirap {7} of the end piece of the controi
cable and the cotfter pin.

Note: Do not instoll a spring washer since such a washer would increase the tension so much
thot the cable might jam on the lever. The rubber strap {7) of the end piece should in
foct have some loterol ploy between the lever (8) ond the dished washer {5} in order to
prevent jomming in any case {Fig. 30-11/1).

30-11/2
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Fig. 30-11/1

} Stop brocke!

2 Control toble

3 Fixing ongle

4 Elostic-melal buffor
5 Wosher

6 Bolt

Fig. 30-11/2

7 Rubber strap

8 Siort ond siop lever
% Support

10 Thrended union

11 Drain volve

12 Beli-shoped support
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Job No.
32-0

Springs

A. Generdl

Tolerances are unavoidable in the manufacture of springs. However, in order to obtain properly
balanced springing, the manufacturer can allow for the tolerances by varying the spring length
{trim dimension}. To indicate the various lengths, springs are supplied with a color code morking
on the bottom coil. Color morks in the middle of the spring are check marks and do not refer
to their length,

The part numbers of the springs are stamped on the bottom coil.

B. Front Springs

The different lengths of the front springs {trim dimensions} are indicoted by the following colors:

white = shorf springs
red = medium springs
blue = long springs

Since differences in the trim dimensions of the two springs on the front axle are not compensated,
only springs with the same color coding should be installed on both sides.

C. Rear Springs

In contrast to the colar coding system used on the front springs the color coding of the rear
springs is further subdivided by lines which provides the following system:

white 1 line red 1 line biue 1 line
white 2 lines red 2 lines bive 2 lines
white 3 iines blue 3 lines

In this coding system white 1 line represents the shortest spring and blue 3 lines represents the
longest spring. The maximum difference between the shortest ond the longest springs is 16 mm,
the difference between the individual grades is 2 mm. The left and right rear springs differ in the
case of cars with single-jointed reor axle. Left ond right springs are identified by the Part No.
which is stomped on the bottom coil as follows:

L = left spring
R = right spring

32-0N1



Adjustment of Rear Springs

To maintain the prescribed rear-wheel camber {see Job No. 40-3) ollowance must be made for
the variatian in trim dimension of the rear springs by changing the notch position of the spring
plate and installing or removing the compensating rubber ring.

The adjustment of the rear springs varies on the individual models according to the type of rear
springs and associated shock absorbers installed (see also Job No. 32-7).

The survey fable on the following page shows which individual ioble applies for the adjusiment
of the rear springs.

Note: When reinforced rear springs are installed on Models 180 to 220 SE, it may happen that
when the springs are odjusted in accordance with table 1 the rear-wheel camber does
not correspond to the prescribed values. I this should be the case, the rear-wheel camber
must be adjusted to the prescribed values by changing the notch position of the spring

plates and if necessary also by removing or installing a rubber compensating ring (see
Job No. 40-3).

32-0/2
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Rear Spring Adjustment Tables

Table 1
Color code of Notch position of the Compensating rubber
rear springs spring plafe ring
1 line 4
whita 2 lines 3 yes
3 lines 2
1 line 1 yes
red
2 lines 4 no
1 line 3
blue 2 lines 2 no
3 lines 1
Table 2
Color code of Notch position of the Compensating rubber
rear springs spring plate ring
1 line 2
yes
white 2 lines 1
3 fines 4 no
1 line 3
red no
2 lines 2
1 line 1 no
bive 2 lines
Springs cannot be usaed
3 lines
Tabie 3
Color code of MNotch position of the Compensating rubbar
rear springs spring plate ring
1 line 4
white 2 lines 3 no
3 lines 2
1 line
red 1 no
2 lines
1 line .
Springs cannot be used
blue 2 lines
3 iines
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D. Checking of Springs

On Modeis 180 ta 220 SE the springs are checked in the same way as described for Model 190
{for test volues see Job Na. 32-7).

Front Spring Rear Spring
I"_D'”“”"",
(e
-
=]
§ P normal
o
v -
-— - »
° Fig. 32-0/1
£ 2
=l B
=l E E )
- £ L Free langth of spring
o T N R "
E c L3 Spring length i. e. trim
2 dimension under normal locd
Pmox Spring !ood, moximum
T d Wire goge
b AE D Mean coil diomeater
A Battom measuring point far front
springs

Ut

E. Additional Rubber Buffers for Rear Axle

On Models 180 to 220 SE vorigus versions have recently been installed of the additional rubber
buffers screwed to the chossis bose panel (see Table).

Rubber Buffers for Rear Spring

RubP|::;erl; Rlugfers Application

180 32001 44 For stondard rear springs

For harder reor springs for normal roads,
18032000 44 bad roads, and export rear springs
os well as for police radio cars i

For horder rear springs for special-purpose vehicles
12032004 44 such os ambulances ond light trucks, efc.

Note: Since harder rear springs connot be instolled on Model 190 SL, only the first twa columns
in the above taoble apply.

When harder rear springs are installed subsequently, make sure that they are matched by the
oppropriate rubber buffers.

When repoirs are carried out on cars with standard rear springs, only soft rubber buffers Part
Na. 18032001 44 should be instalied. The rubber buffers carry the Part No. on the side.

If the rubber buffers are to be replaced with the rear springs installed in the vehicle, use an 11
mm socket with ratchet of the 3/s" “Hazet”-Set (00 589 53 09.
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Job No.

Shock Absorbers

321

A. General

The adjustment of the shock absorbers always closely corresponds to the type of spring installed.
When installing the springs make sure that the shock absorbers motch the springs.

The various types of shock absorbers can eosily be distinguished by the moke and the DB Part

No. marked on the shock absorber housing. Furthermore the front shock absorbers are painted
black and the rear shock absorbers are painied red.

B. Checking of Shock Absorbers

Shock absorbers can only be checked satisfactorily on a test stond. Checking the shock obsorber
by hand is very inaccurote and makes it impossible to assess the condition and necessary adjust-
ment aof the shock. absorber correctly.

The test values for shock absorbers are listed in Job No. 32-7, Sections G and H.

Fig. 32-1/1

H = Strake
L = Length campressed
D = External diameler
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C. Bilstein Shock Absorbers

On Model 220 SE and Model 220 S as from chassis end No. 8509110 ond from chassis end No.
7510452 to 7511075 rear Bilstein shock absorbers were installed as standard ports. The front
shock absorbers ore F. & S., Tov 36130, Port No. 180 323 00 G0. However, a number of cors
were olso provided with Bilstein front shock absorbers.

a) Suspension of Bilstein Shock Absorbers

The suspension of the Bilstein shock absorbers differs from that of the F. & S. and the Stobilus
shock absorbers (Figs. 32-1/2 ond 32-1/3).

Front suspension Rear suspension

1st version 2od version

o3
X3

.
2
&.: o
e,
o

»

L oy o

fﬁ.ﬂ

)

e MW P W R e

P e
Joy

£ \\\\\\\\\\\\\\\

Fig. 32-1/2 Fig. 32-1/3

1 Hexegon nut 1 Hexagen nut

2 Cup 2 Cup

3 Rubber ring . 3 Rubbar ring

4 Cup 4 Cup

5 Rubber cup 5 Rubber cup

& Spacer slepva & Spacer steeve
7 Cup
8 Adopter

Note: Models 220 SE and 2205 as from chassis end No. 8510200 have the 27 version rear
shock absorber suspension. The 2" version differs from the 1% version in thot the sheet
metal cup (4) has been replaced by o rubber cup Part No. 0003231162 in order to
prevent suspension noises.

b) Instailation Hints for Bilstein Shock Absorbers
Close attention should be paid to the following points when instaliing Bilstein shock absorbers:
1. Before installing the shock absorber check whether the top and bolom suspension points on
the vehicle are satfisfoctory and free from burrs, welding projections, deformation, and

foreign bodies.
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Check the surface of the shock obsorber piston rod for damage; domaged piston rods cut
into the seal and thus moke the shock absorber unserviceable. For the same reason the shock
obsorbers should be treoted with the utmost core during installation.

The cup (4) of the 1 version rear shock obsorber suspensian must lie flat and must be centered
in the cup on the chossis base panel to prevent ratiling. The hexagon nuts (1) should be
tightened firmly. The spacer sleeve (6) and the shoulder of the piston rod (bottom) prevent
excessive initial stress of the rubber buffers {see Figs. 32-1/2 and 32-1/3).

After instollation check whether the shock obsorbers work praperly.

¢} Subsequent Installation of Bilstein Shock Absorbers

As a result of the initiol stress of Bilstein shock obsorbers the rear-wheel camber is chonged by
opprox. plus 0°30'; before Bilstein shock absorbers are installed, the rear-wheel camber should
therefore be changed by minus 0° 30" {see also Job No 32-0, Section C).

d) Checking of Bilstein Shock Absorbers

1.

When complaints are received about noise or changes in the riding qualities af the car,
check the shock absarbers and their suspension. Rattling noises can usuclly be traced to the
shack absarber suspension. Make sure thot the initial stress af the rubber buffers is correct and

thot all suspension ports are instolled properly.

. If rumbling naises can be heard w:th the car stationary, when getting into the car or at slow

speed, the piston rads are running dry ond should be given an exira coot af oil.

. To check the shock absorbers themselves remove them from the vehicle and depress the pistan

rod by hand. If o hissing ar clicking noise can be heard during the final log of the power
stroke before the pisten rad comes fo rest against the bottom stop, the shock absarber should

be reploced.

When the shock absorber has been depressed by hand ond the piston rad does not extrude
when the pressure is released, the shack absorber does not work properly and is no longer

serviceable,

. f Bilstein shock absorbers lose aii, check the oil reserve. To do this depress the piston rod as

far as the stop and measure the remaining length as for as the shaulder of the pision rod
(Fig. 32-1/4). When this test is being made, the temperature of the shack absarber should be

opprox. +18 to +20° C.

r

‘moximum extrusion

L

Fig. 32-1/4

32-1/3



|
|
|

The stop position of the piston rod and the position of the intermediofe piston between gas
pad and oil depends on the amount of oil in the shock absorber.

When oil has been lost the gas pressure forces the intermediate piston outward and increcses
the piston rod extrusion. If the maximum extrusion of the piston rod is exceeded, the shock

absorber will become unserviceable.

The piston rod extrusion values are listed in the table below.

Front shock absorber Reor shock obsorber
Type designation Bilstein Type 062 Bilstein Type 063
Part No. 18013230500 180326 04 00
MNormol extrusion of pisten rod in mm 1 1241 15+1
?'J;\a:‘i:nnum extrusion of piston rod l 2 37

Note: Shock absorbers with excessive piston rod extrusion are noisy {see Para 3) and should be
replaced.

5. Light oil desposits on the shock absorber or on the lower suspension parts do not necessarily
indicate that the shock absorber is unserviceable. Always check the oil reserve.

6. If these checking methods prove unsatisfactory the shock absorber should be checked on a
tester.

7 Bilstein shock absorbers cannot be repaired with the toals and equipment availoble in gorages
and repair shops.

Because of the over-pressure obiaining in Bilstein shock absorbers, they must never be opened.
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Removal and installation of Front Job No.
Shock Absorbers 32-2

The removal and installation procedures for the front Fichtel & Sachs and Stabilus shock absorbers
on Models 180 fo 220 SE are the some as on Model 190.

When removing or installing Bilstein shock absorbers, please note the additional instructions
given in Job No. 32-1,

Removal and Instaliation of Rear Jab No.
Shock Absorbers 32-3

The removal and installation procedures for the : oo Fichtel 8 Sachs and Stabilus shack absorbers
on Models 180 to 220 SE are the same as on #icdas! 190.

When removing or installing Bilstein shock abscrbers, rizazz note the additional instructions
given in Job No. 32-1,

Job No.
324

Removal and Installation of Front Springs

The removal and instaliation procedures for the front springs on Models 180 to 220 SE ore the
some as on Model 190.

Job No.
32-5

Removal and Installation of Rear Springs

The removal and installotion procedures for the rear springs on Modeis 180 to 220 SE are the
same as on Model 190.

When installing rear springs together with Bilstein shock absorbers, please note the instructions
given in Job No. 32-0, Section C.
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Job No.
32-6

Removal and Installation of Torsion Bar

The removal and installation procedures for the torsion bar on Models 180 to 220 SE are the same
os an Madel 190 with the difference, however, that on Model 190 SL the attachment of the torsian
bar to the chassis base ponel differs fram that used on the other models (Fig. 32-6/1).

Fig. 32-6/1

25

1 Tarsion bar

2 Rubber mounting
3 Link

4 Lack washer

5 Hexcgan nut

& Cup washer

7 Rukker buffer

8 Spacer sieeve

9 Hexogan nut

10 Hexagan serew

o~ ~I oW

63D —0BDB 0o

T =~ 3 h @

k=597

Different tarsion bars have been instolled on the individuol models {see Table}.

List of Tersion Bars

Torsion bar
Model Part Mo. Diometer Remarks ‘
180, 180 D 120321 0507 19 mm On Model 180D 1‘
;
180a, 180 b, 180D, 180D, On Model 180 D
190, 190 b, 190 D, 190 Db 121321 0007 19 mm 2nd Version
190 SL 121321 0207 20 mm ;
i
220a 180321 05 06 20 mm 13t Version
g)n {\/Aodei 220a
nd Version
2206, 219, 220 S, 220 SE 180321 07 07 20 mm On Mot 220 SE
1st Version
220 SE 180 321 08 07 22 mm 2nd Version
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on Springs and Shock Absorbers

Tables

Job No.

32-7

A. Front Springs and Associated Front Sheck Absorbers

Model

Front spring
Part No.

Remarks

Associated shock absorbers
Part No. Designhation

Stondard Front Springs

180, 180 a, 180 b,

720321 14 04

To fit control arms with o 48 mm &
through bore:

190, 190 b 1213230000
F. & S. Sov 26 x 130
12132301 00
Stabilus T 40 x 130
To fit control arms with a 58 mm ¢
through bore:
180D, 180 Db 120321 1504 12032300 00
F. & 5. Sov 26 x 130
190D, 190 Db 121 321 0604 120323 00 00
F. & §. Sov ?6 x 130
190 5L 121 321 04 04 1213230200
0 F. & S. Tov 36 x 130
180 3230000
F. & 5. Tov 346 x 130
219 180321 1004
18032302 00
Stabilus T 40 x 130
On Model 2208
220q, 2205 180 321 07 04 T Version
2205 1803211504 2nd Version
) 1803230000
180321 14 04 15t Version F. & S, Tov 36 x 130
2905 — 1803230200
Convertible and 180321 1304 2nd Version Stobiius T 40 x 130
Coupe 1803230500

1803211804

3rd Version

220SE

1803211504

220 SE —
Canvertible and
Coupé

180321 1804

Bilstein Type 062
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Harder Front Springs for Normal Road Conditions

Front spring Associated shock absorbers
Model Part No. Remarks Port No. Designotion
1203211604 1st Version
To fit control arms with o 48 mm @
180, 190 thraugh bore:
1213230000
1203211904 2nd Version F. & S. Sov 26 x 130
12132301 00
Stabilus T 40 x 130
120321 17 04 1t Version To fit control arms with o 58 mm ¢
through bore:
180D — 120323 00 00
F. &8S. Sov 26 x 130
120321 2004 2nd Version
180 a, 180b, 190 b 1203211704
1203230000
F. & S. Sov 26 x 130
180Db, 190D, 190 Db 120321 2004
180321 09 04 1st Version 1803230000
219 F. & S. Tov 36 x 130
1803230200
180 3271 1204 7nd Varsion Stobilus T 40 x 130
On Models 2205
S0g 208 180321 16 04 2205 — Convertible 1m0
- ; and Coupe F. & S. Tov 36 x 130
Convert, and Coupé I8t Version
1803230200
2205, 2205 — On Models 2205 Stabilus T 40 x 130
Gonvert and Coupé | 180391 17 04 205 — Canvertible 180 3230500
, e on oupé Hetal
Convert. and Coupé 2nd Version Bilstein Type 062
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Harder Front Springs for Bad Road Conditions and Export Front Springs

Front spring

Assacioted shock absorbers

Model Part No. Remarks Port No. Designation
|
12032114804 13t Version i
180, 190 i
1803230300
1203211904 2nd Version Stabilus T 50 x 130/5
in the cose of cars with control
) orms with a 48 mm @ through bore
1203211704 1st Version new control arms with o0 58 mm @
180 D through bore should be installed
1203212004 2nd Version
180a, 180b, 190 b 1203211904
180Db, 170D, 190Db 120321 2604
180321 0704 15t Version
219
1803211204 2nd Version
1803230300
Stabilus T 50 x 130/5
On Madels 2265,
o 180321 16 04 2205 o~ Convertible
Canvert, and Coupe 1"5, V;‘;?fn

2208, 2205 ~—
Convert. and Coupé
220 SE, 220 5E —
Convert. and Coupé

180321 17 04

On Models 220§,
220 S — Convertible
ond Coupé

2rd Version
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Harder Front Springs for Police Radio Cars

Front spring

Associated shock obsorbers

Model Fort No. Remorks Part Mo, Designation
120321 1404 15t Version
To §it control orms with o 48 mm @
180, 190 through bore:
1213230000
1203211904 2nd Version F. & 5. Sov 26 x 130
1213230100
Stobilus T 40 x 130
1203213704 15t Version To fit control orms with o 58 mm ¢
through bore:
180 D 120323 00 00
F. & 5. Sov 26 x 130
1203212004 2nd Version
1800, 180 b, 190 b 1203211904
1203230000
F. & 5. Sov. 26 x 130
180Db, 190D, 190Db 1203212004
180321 09 04 15t Version
19 1803230000
F. &S, Tov 36 x 130
1803211204 2nd Yersion
On Model 2205
2200, 2205 18032114604 % Version
1803230000
F & S. Tov 36 x 130
220 S, 220 SE 180321 17 04 On Madel 2203

2nd Version

Harder Front Springs for Special-Purpose Vehicles

1203211604 15t Version
180, 190

1203231904 2rd Version

12032117 04 ist Version
180D

120321 2004 2nd Version

To fit control orms with o 48 mm ¢
through bore:

1213230000
F. & S. Sov 26 x 130

12132301 00
Stobilus T 40 x 130

To fit control arms with o 58 mm @
through bore:

1203230000
F. & S. Sav 26 x 130

180 q, 180b, 190b

120321 1904

180Db, 1900, 190Dk

1203212004

1203230000
F. & S. Sov 26 x 130
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Harder Front Springs for the Needs of Sports Enthusiasts

-

Frant spring

Assaciated shack absorbers

Madel Part No., Remarks Part No. Designation
121321 0504 1213230300
190 5L 3 F. & 5. Tov 36 x 120
180321 0904 15t Version
219, 2200
2208
1803211204 2nd Version
18032301 Q0
F. &5 Tov 36 x 130
220 SE
2905

Convert. and Coupé
220 SE -
Convert. and Coupé

1803211204
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Rear Springs and Associated Rear Shock Abserbers

E :im ; Acsj‘csocti)o?e%
ke Rear spring §28 shock absorbers
Model Ea Port No. ;5_ Remarks Port MNo.
zE g_E_-g Designotion
i
Standard Rear Springs
L For cors with twin-
12032411 04 jointed reor axle
50, 180D R 880 1st Version 000 326 55 00
' L . . F. & 3. Sov 26 x 130
For cars with twin-
—— 1203241504 iointed reor oxle
R 2nd Version
Lo 1213242004 For Model 180 D with
180, 180D 880 single-jointed rear oxle
R 121324 21 04 15t Version 1213260000
F. & 5. Tov 30 x 140
L 105324 00 04 For Model 180 D with (1s! Version)
180D 900 single-jointed rear oxle
R 105324 01 04 2nd Version
L 121 324 2004
B8O 1st Versian
R 1213242104 1213260100
190 —_— Stobilus T 40 x 140
L 105324 00 04 (2nd Version)
200 2nd Yersion
R 1053240104
L 105 3240004
180 a, 180 b, 1B0Db 900 o ;2|1 3?[6 Sé 00140
190b, 190D, 190Db!  r | 105 304 01 04 abilus T 40 x
s L 1213241804 00 12] 326 02 00
190 5L
R 121 32419 04 F. & 5. Tov 36 x 130
121 326 01 00
L 10532400 04 900 Stobilus T 40 x 140
219 180326 04 00
R 105324 01 04 Bilstein Type 063
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z E 2 ) Acisocgntecé
Rear sprin Ky shock absorbers
Model . B - Part ?\lu,g § EE Remarks Part No.
_E TE Designation
B .£ SES
L 180324 1504
Ist Version
R 1803241604
220 @, 2205 940
L 1053240004 20d Version
lggln!y_in ﬁonci:fbion l;vith
R 705 324 01 04 ilstein Shock Absorbers) 180 326 00 00
F. & 5. Tov 36 x 140
127132601 00
: 18032428 04 pst v Stabilus T 40 x 140
EH H
725 grsion 180 326 04 00
R 1803242904 Bilstein Type 063
{In cose of repoirs only
Bilstein Shock-Absorbers
L 1803243504 must be installed.)
2205 .
Convertible 2nd Yersion
ond Coupé R 180324 16 04
240
L 1053240004 44 Version
fonly in connection with
R 105324 01 04 Bilstein Shock Absorbers)
L 105324 00 04
%20(:135 rtibie 240 . 180 3260400
ond Coupé Bilstein Type 063
R 105324 01 04
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Harder Rear Springs for Normal Roed Conditions

- ’-E g im Associoted
Mo .| St | BET Remorks o N
SN Toa=o Designotion
w E S3EGS
L For cars with twin-
12032417 04 jointed rear oxle
R 1st Version
0003265500
180, 180D E80 F. & 5. Sov 26 x 130
L For cars with twin-
1203242304 jainted reor axle
R 2nd Version
L 121 324 2204 v
For cors with single-
jointed rear oxle
R 121 324 23 04 T3t Version
180, 180D 940
L 180324 26 04 . .
For cors with singie- 1213260000
jointed reor axle F. & S. Tav 30 x 140
R 180 32427 04 20d Version (1% Version)
12132601 00
L 1213242204 Stabilus T 40 x 140
p \
1st Version {2nd Version)
R 1213242304
190 ~ 940
L 180324 26 04
2nd Version
R 1803242704
L 180324 26 04
180a, 180b, 13‘5)0%% 940 E,Q]] 3260100
190b, 190D, 1 R 180324 27 04 Stabilus T 40 x 140
L 1213242204
240 Tst Version
1213260100
o RO 1213242304 Stabilus T 40 x 140
180 326 04 00
L 180 324 26 04 Bilstein Type 083
940 2nd Versian
R 18032427 04
220a, 2205, 2208 L 1803242304
Convertibie and 240 1st Version 180326 0000
Coupe R 180324 24 04 F. & 5. Tov 36 x 140
2D
tabilus x 140
200, 2205, 2208 L 18032426 04 180326 04 00
Converiible and 240 2nd Yersion Bilstein Type 043
Coupe R 180324 27 04
220 SE, 220 SE L 18032426 04 180 326 04 00
Convertible and P40 Bilstein Type 043
Coupé R 180324 27 04
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1

Harder Rear Springs for Bad Road Conditions

. & E - hAcsl:ocliDute%
Model ., & Rgg;fs'pii‘;nlg E‘ Eg Remarks 5 oPu‘r? ﬁ;f ers
*E THED Designation
xS SES
L For cars with twin-
R 1203241704 %?in\?d rear axle 120320 08 31
ersion F. &S Tov30x 120
180, 180D 880 12032011 31
L For cors with twin- Stabilus T 40 x 120
120324 2304 iointed rear oxle
R 2rd Yersion
L 1213242204 For cars with single-
onin\?’ed reor oxle
st 1
R | 1213242304 ersion
180, 180D 240
L 1803242604 For cars with single-
EoLnted rear axle
R | 1803242704 2nd Version
L 1213242204
13t Version
R 1213242304
190 240
L 180324 26 04
2nd Version
R 18032427 04
L 180324 246 04
180 o, 180 b, 180 Db "!303260200
'I?g g, 1190 D, 190 Db 740 Stobilus T 50 x 130/6
R 180324 27 04
L 1213242204
T¢t Version
R 121 324 2304
riks — 240
L 180324 26 04
2nd Versian
R 180 324 27 04
20 a, 2205, 2205 L 1803242304
Convertible 940 st Version
and Coupé
R 180324 24 04
220 q, 2205, 2205
Convertible L 18032426 04 On Models 220 a,
and Coupé 940 2205, and 2205
220 SE, 220 SE Caonvertible and Coupé
Convertible R 180 324 27 04 2nd Version
and Coupé
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Harder Rear Springs for Police Radio Cors

" ) z gg hAsksocti,utecg
. ear spring SEm shack obsarbers
Made! .k Part No. Sk Remarks Part No.
L E TES Designotion
R SE3
L On cars with twin-
ey 12032417 04 jointed rear axle
R 15t Version
880 120 320 08 31
L On cars with t]win- F.& S, Tov 30 x 120
s jaint
180, 180D - 1203242304 éc::’_nvegrsriicr)‘r axle 120320 11 31
Stobilus T 40 x 120
L .
- On cars with twin-
— 120324 21 04 1000 jointed rear oxle
R 3rd Version
L 1213243204
180, 180D, 180Q o, On Models 180 ond
180'b, 180 Db, 190, 1100 180 D anly for cors with F &]g] _?26 %100
190b,190 D, 190 D.b R 12132413 04 single-jointed reor axle . & 5. Tov 36 x 130
L 1803242304
940 1st Version
R 18032424 04
219 2200, 220 S L 180324 26 04
. a, ' . 18032602 00
220'E 940 | 2nd Version Stabilus T 50 x 130/6
R 180324 27 04
L 1213241204
1300 3rd Version
R 1213241304
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Harder Rear Springs for Special-Purpose Vehicles

. i R £ie hAs[iocingedb
S ear spring aED shock obsorbers
Model z% Port No. gE32 Remarks Port No.
B TE s Designation
SEE
L
Far ctcairs with ;wi{n-
jointed reor axie {reor
1203242204 1100 axle Joad "in curb con-
: dition” less than 450 kg)
L For cors with fwin-
ini{ﬂeid ré_-ur oxle {rear F &120.??)0 %%31 140
axle lood "in curb can- . - 1oy aU X
180, 180D 12032421 04 1000 Gition” more than 120320 11 31
650 kg) Stabilus T 40 x 120
R 13t Version
L For cars with fwin-
ioi!nte]d ré:ur axle {rear
axle lood "in curb con-
1203242004 1300 dition” more than
450 kg)
R 2nd Version
L 1213241204
1100
180, 180 @, 180 b, R | 1213247304 On Models 180 and I
180D, 180 Db, 190, 180 D only for cors with F &S Tov 36 x 130
190k, 190 D, 190 Db L single-jointed rear oxle . - OV 36 X
— | 1213242404 1250
R
L 1213241204
219, 220 @, 2205, 1100 1803240200
220 SE Stahilus T 50 x 130/4
R 1213241304

Rear Springs and Shock Absorbers for the Needs of Sports Enthusiasts

L
Rear spring 18032601 G0
219, 2206, 220 S | et Ne. 740 F. & 5. Tov 36 x 130
L
Standard - 121326404 00
190 SL reor spring 700 F. & 5. Tov 36 x 130
R
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C. Test Values of Front Springs

Test values 5
Fron} spring ) :_:
Part No. g@_ 5T o .
SRR £ -5 50 R R S 4 g 32
1203211404 339 216 570 HE 217 15.1 110 8.5
i
120321 1504 344 216 623 886 20.5 151 110 8
12032116 04 328 216 570 844 19.7 1525 110 8
12032137 04 322 216 623 913 18.65 1535 109 8
120321 1904 334 222 570 844 197 13.25 116 8 '
1203212004 399 222 623 210 18.8 155 108.5 8.5 ;
1213210404 328 208 555 805 21.6 15.0 m 8
1213210504 305 208 560 872 17.3 155 HiY 7.5
121321 0604 34% 216 614 863 27 153 110 8.5 ;
18032107 04 37 216 640 952 17.3 155 110 7.5
1803210704 n 216 640 1005 14.8 16.0 09 7.5 {
!
1803211004 334 216 640 932 18.45 15.5 110 8 '
1803211204 37 222 640 1005 14.8 16.0 109 7.5 F
180 SlTI 1304 340 216 716 1028 17.3 15.75 110 8
180321 1404 345 216 744 7056 17.3 1575 1o 8 :
180321 1504 331 216 666 978 17.3 1575 110 8 ;
180321 16 04 320 N 670 1035 14.8 16.0 169 7.5 ?
1803211704 324 221 694 1059 14.8 16.0 109 75
1803211804 335 216 688 1000 17.3 1575 110 8
+5

Note: Tolerance for spring length L1, i. e. trim dimension ot P normat is for all front springs —oe mm
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D. Color Code for Front Springs

Front spring
Port No.

Coior Code

white

red

blue

Trim dimension measured of P normal in mm

1213210404
1213210504

from 205.5—208

above 208—210.5

above 210.5—213

1203211604
1203211704
121321 0604
1803210704
180321 09 04
180321 1004
1803211304
1803211404
180321 1504
1803211804

from 213.5—214

above 216—2185

above 218.5—221

120321 1404
1203211504

from 213—214

above 216=219

above 219222

180321 1604
180321 17 04

from 218.5—221

above 2212235

above 223.5—224

120321 1904
120321 2004
1803211204

from 219.5—=222

above 222—224.5

obove 224,5—=227
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E. Test Values of Rear Springs

Testvalves

Rear spring Z
Part M. ED 5 o o
N g E a o ¥
. - w9 g - .-} ' o
LR B | EESE £ 2 | g5 Ta i
-] 8 "E'ﬁ,:n. a g &E "R:] Pa :E 3%
52| o & e783 | TE TE | fa 2 5 ES
SRl EsE | ESER } B 88 | 28E | zE | £3E | 2%
L
12032411 04 — | 283 182 648 976 15.55 165 130 525
R
L
1203241504 — | 2814 180.4 648 266 15,55 16.5 130 525
R
L
12032417 04 245 183.5 734 1215 111 17.5 130 485
R
L
1203242004 — 259 187.5 883 1482 8.09 19.0 130 48
R
L
12032427 04 —1 270 189 798 1260 10,15 18.0 130 4.75
R
L
1203242204 259.5 182 926 1412 8.35 18.8 130 475
R
L
1203242304 270 188.5 734 12315 11 175 130 4,75
R
1213241204 L 279 181.5 B40 1168 11.62 18.0 135 496
121 3241304 R 277 182 B44 1210 11.0 18.0 135 47
1213241804 L 279 177 545 785 18.75 16.0 135 50
12713241904 R 278 178 560 829 17.82 16.0 135 475
1213242004 L 294 1785 4627 B&7 18.75 14.2 135 5.25
1213242104 R 2935 179 645 899 17.75 162 135 494

32.714
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Rear spring B =
Part Mo, = S5 - .
B . 2 5 & & bl .
- =7 £.2 2 o w 2 * o
AR SO 2 5 A - I L - S I T
©ol LR, 0 2ty 0 3R | 3E | EE_| g% | gD, | 1%
S| EsE | i3580 B3 | BE | BBE| FE | 22E 2
121 324 22 04 L 28 1%0 697 1065 13.05 17.2 135 4.65
121 3242304 R 279 190.5 716 1108 12,38 7.2 135 4.4
H
L
1213242404 —] 2645 1?0 15 1510 8.14 19.2 135 45
R
105324 00 04 L 299.5 178.5 644 B48 18.75 16.2 135 5.25
i
105 324 01 04 R 2%6 179 660 B8O 17.75 16.2 133 50
~/:' 1803241504 L 305 180 668 208 18.75 16.2 135 525 - ¢
:} 180 324 1604 R 302.5 180.5 636 240 17.75 16.2 135 496
o I
= N
1803242304 L 5@ 188.5 668 970 14.9 17.0 135 505 .
(“;\ \J : !\
180324 24 04 R 286 187 684 1005 . 14 17.0 135 48 L
—
': 180 324 26 04 L f 294 194.5 668 570 14,9 17.0 135 5.05
. \ ‘ .
::'., 18032427 04 R © 292 ;‘ 195 686 1005 141 17.0 135 48
180 324 28 04 L 307 179 724 233 17.71 16.7 135 5.6
180 324 29 04 R 303 178 743 963 16.83 16.7 135 532

MNote: Tolerance for spring length L1, i, e, trim dimension ot P normal is for oll reor springs £ 8 mm.
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F. Color Code for Rear Springs

Color code

Left and right spring

Part No. 1203247104

Trim dimension measured at P normal in mm

1 line from 174 — 174
white 2 lines above 176—178

3 lines above 178 — 180

1 line above 180 ~— 182
red

2 fines above 182 —184

1 line above 184 — 184
blue 2 lines above 186— 188

3 lines obove 188 — 190

Color code

Left and right spring

Part No. 1203241504

Trim dimension measured at P normal in mm

1 line from 172.4-—174.4
white 2 fines above 174.4 —176.4

3 lines above 176.4 — 1784

1 line above 178.4 —180.4
red

2 lines above 180.4 - 182.4

1 line above 182.4—184.4
blve 2 lines obove 184.4 —186,4

3 iines gbove 186.4 - 188.4
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Color code

Left and right spring

Part Mo. 12032417 04

Trim dimension meaosured of P normal in mm

1 line from 175.5—177.5
white 2 lines abave 177.5—179.5
3 lines above 179.5—181.5
1 line above 181.5—183.5
red
2 lines above 18351855
1 line agbove 185.5—187.5
blve 2 fines cbave 187.5—18%.5
3 lines cbaove 189.5—191.5
Left and right spring
Color code Part No. 120324 20 04
Trim dimension measured at P narmol in mm
1 fine from 179.5—181.5
white 2 tines above 181.5—183.5
3 lines above 183.5—185.5
1 line above 1855 — 187.5
red
2 lines abave 187.5— 189.5
1 line above 189.5—191.5
blue 2 lines obove 191.5—193.5
3 lines above 193.5—195.5

2707



Left and right spring
Color code Port MNo. 1203242104
Trim dimension measured at P normol in mm
1 line from 181 — 183
white 2 lines above 183 — 185
3 lines above 185— 167
1 line above 187 — 189
red

2 lines above 189 — 191
1 tine above 191 — 193
blue 2 lines above 193 — 195
3 lines obove 195 —197

Left and right spring

Color code Port Mo. 1203242204

Trim dimension measured at P normal in mm
t lne from 174 — 176
white 2 lines above 176 —178
3 lines obove 178 -~ 180
1 line above 180 — 182
red

2 lines above 182 — 184
1 line obove 184 — 184
biye 2 lines above 186 — 188
3 lines obove 188 — 190
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Color code

Left and right spring

Port No. 1203242304

Trim dimension measured ot P normal in mm

1 line from 180.5 —182.5
white 2 lines above 182.5 —184.5
3 lines above 184.5 -~ 186.5
1 line obove 186.5-—188.5
red
2 lines above 188.5—190.5
1 line above 190.5—192.5
blue 2 lines above 192.5—194.5
3 Jines obove 194.5—194.5
Left spring ' Right spring
Color code Part No. 121 3241204 l Part No. 1213241304
Trim dimension measured of P normal in mm
1 line from 173.5 —175.5 from 174 — 176
white 2 lines obove 1755 —177.5 chove 176 — 178
3 lines obove 177.5—179.5 above 178 ~- 180
1 line above 179.5—181.5 obove 180 — 182
red
2 lines above 181.5—183.5 obove 182 — 184
1 line above 183.5-—185.5 above 184 - 186
blue 2 lines ohove 185.5— 187.5 obove 1846 — 188
3 lines above 187.5 — 187.5 obove 188 — 190

32719



Left spring Right spring
Color code Part No. 121 3241804 Part No. 1213241504
Trim dimension measured ot P normal in mm

1 line from 169 —171 from 170 —172
white 2 lines above 171 - 173 above 172 —174

3 lines above 173 — 175 obove 174 1764

1 line cbove 175 —177 obove 176 — 178
red

2 lines obove 177 — 179 obove 178 —180

1 line obove 179 — 181 above 180182
blue 2 lines above 181 — 183 above 182 —184

3 lines obove 183 —185 above 184 — 186

Left spring Right spring
Color cade Part No. 158 324 0004 Part Ne. 105 324 01 04
Trim dimension measured ot P normal in mm

1 line from 170.5—172.5 from 171173
white 2 lines ghove 172,5—174.5 above 173—175

3 lines ahove 174.5—176.5 above 175 —177

1 line above 176.5—178.5 above 177 — 179
red

2 lines above 178.5—180.5 above 179 — 181

1 line above 180.5—182.5 obove 181 —183
bive 2 lines above 182.5—184.5 obove 183 — 185

3 Hnes above 184.5—186.5 above 185—187
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Colar code

Left spring

Right spring

Part No. 1213242204

Part Na. 1213242304

Trim dimensian measvred at P normal in mm

1 line from 182 — 184 from 182.5—184.5
white 2 lines obhove 184 — 184 obove 184.5—184.5

3 lines abave 186 — 188 above 186.5—188.5

1 line above 188 — 190 above 188.5 —190.5
red

2 lines above 190— 192 above 190.5 — 1925

1 line obave 192 — 194 ogbove 192.5—194.5
blue 2 lines ohove 194 —194 above 194.5 -~ 196.5

3 lines above 196 —198 above 196.5—198.5

Caolor code

Left and right spring

Part No. 1213242404

Trim dimension measured at P normal in mm

1 line from 182— 184
white 2 lines above 184 — 186

3 lines above 186188

1 line obove 188 — 190
red

2 lines gbove 190 -—192

1 fine above 192— 194
blue 2 fines gbave 194 — 196

3 lines obove 196 — 198
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Color code

Left spring

Right spring

Part No. 1803241504

Part No. 1803241604

Trim dimension measured at P normal in mm

1 kne from 172—174 from 172.5—174.5
white 2 lines above 174 176 above 1745 —176.5

3 lines cbave 176 — 178 above 176.5— 1785

1 line chove 178 — 180 cbove 1785 —180.5
red

2 lines obove 180~ 182 cbove 180.5—182.5

1 line above 182 — 184 de 1825 o 1845
blue 2 lines above 184 — 186 above 184.5—186.5

3 lines obove 186 - 188 obove 1865 — 1B8.5

Color code

Left spring

Right spring

Part No. 1803242304

Part No. 180324 24 04

Trim dimension measured ot P normal in mm

1 line from 180.5—182.5 from 181 — 183
white 2 fines obove 182.5— 1845 above 183 — 185

3 lines obove 184.5— 186.5 obove 185—187

1 line above 186.5 - 1885 above 187 — 189
red

2 lines obove 188.5— 190.5 above 189 — 191

1 Hine obove 190.5— 192.5 cbove 191 —193
bive 2 lines gbove 192.5—194,5 above 193 —195

3 lines ocbove 194.5—196.5 cbove 195 — 197
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Left spring Right spring
Coler code Fart No. 1803242404 Port No. 18032427 04
Trim dimension measured at P normol in mm

1 line from 184.5—183.5 from 187 — 189
white 2 lines above 188.5 —190.5 above 189 —191

3 lines cbove 190.5—1925 obove 191 —193

1 line obove 192.5—194.5 obove 193 — 195
red -

2 lines above 194.5—194.5 obove 195—197

1 line above 196.5—198.5 obove 197 - 199
blve 2 fines above 198.5 — 200.5 above 199 — 20}

3 lines above 200.5 —202.5 ahbove 201 — 203

Left spring Right spring
Color code Port MNo. 180324 2804 Fort No. 180324 29 04 -
Trim dimension meosured at P normal in mm

1 line from 171 —173 from 170 —172
white 2 lines obove 173 —175 above 172 — 174

3 lines obaove 175—177 obove 174 —i76

1 line above 177 — 179 obove 176 — 178
red

2 lines above 179 — 181 obove 178 — 180

1 line above 181 —183 gbove 180 — 182
blue 2 lines obove 183 —185 above 182 — 184

3 lines obove 185187 gbove 184 — 186
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G. Test Values of Front Shock Absorbers

Test values in kg at n = 100 rpm
External tength
. B D' } "n C -
Part No. Designation Stroke 25mm | Stroke 50 mm | Stroke 100mm |~ wpn | pressed
5 5 P mm mm
res- res- res-
Pull sure I Pull sure [ Pull sure
1203230000 F &S Sov 26 %130 35 5 140 i0 330 30 3.4 239
121 3230000 F & S Sov 26 x 130 35 5 140 10 310 30 38.4 239
12132303 00 Stabiles T 40 x 130 35 5 140 10 310 30 44.0 2445
1213230200 F &S Tov 36 x 130 40 5 180 10 340 20 55.0 242
1213230300 F&STov36x 130 70 20 215 30 370 40 55.0 242
1803230000 F &S Tov 36 x 130 &5 8 230 i5 330 30 55.0 242
18032301 00 F&STov 36 x 130 85 17 250 30 320 45 55.0 242
1803230200 Stabiius T 40 x 130 &5 ] 230 15 330 30 440 2445
1803230300 Stabilus T 50 x 130 65 8 230 15 330 30 56.0 2445
1803230500 Bilstein Type 062 BO 40 160 70 320 135 50.0 240
H. Test Values of Rear Shock Absorbers
Test valves in kg of n = 100 rpm
External| Length
. B Dl “yn -
Port No. Designation Stroke 25 mm Stroke 50 mm Stroke 3100 mm I?JBETer ,Erefs"e"c',
Pull | Pres- Pull Pres- Pull Preas- mm mm
W sure sure sure
000 3265500 F &S Sov 26 x 130 — — s — 270 35 384 239
12032008 3 F&STov30x 120 150 35 285 40 350 45 46.0 2365
12032011 N StabHus T 40 x 120 o — e — 270 35 44,0 237
121 326 00 00 F&S Tov 30 x 140 20 20 200 25 370 35 44.0 251
1213260100 Stobilus T 40 x 140 80 20 220 30 380 43 44,0 254
1213260200 F&STov36x 130 80 10 200 20 340 40 55.0 242
1213260300 F&S Tov 36 x 130 B0 20 220 30 380 43 55.0 242
1213260400 F &S5 Tov 36 x 130 B0 18 200 23 400 40 55,0 242
180 324 00 00 F &S Tav 36 x 140 BO 20 220 30 420 43 55.0 252
18032401 00 F & S Tov 36 x 140 120 35 255 52 395 75 55.0 252
180 32402 00 Stobilus T 50 x 130 B0 20 220 Kii] 380 43 55.0 254.5
18032604 00 Biistein Type 063 é5 0 175 60 400 110 50.0 247
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Remova! and Installation of Sub-Frame Job No.
or Front Axle Support 331

On Models 180 to 220 SE the removol and installatian of sub-frame with front axle halves, springs
and shock absorbers, front wheels, torsion bar, steering assembly, steering relay arm, steering
shock absorber, center and outer tie-rods is essentially the some as described for Model 150.

On Models 180, 180, 180 b, 180 D, 180 Db, 190 D, 190 Db, 220 o, 219, and 190 SL 1#* version with
three-paint engine suspension the following procedures are not required: removal and installa-
tion of the reor rubber engine mauntings on the side members of the sub-frame, and supporting the
transmission for the purpose of removing the sub-frame. On Models 180, 180a, 180b, 180D,
180 Db, 190 D, 190 Db, ond 190 SL 1¢ version in addition to the pracedures described for Madel
190 the steering shack absorber must be removed and installed on the chassis base panel.

When installing the sub-frame, moke sure that the rubber buffers for the sub-frame are properly
seated. Rub the rubber buffers with tale before installing them.

The degree of hardness of the rubber buffers differs on the various models; they con be distin-
guished by their part number and their color code (see Tabie below):

Madei Part No. Color code hzll:ldor::ss Remarks
Top rubber buffers
180
180 a, 180k
180D, 180 Db éri{)fhe g%;e 202fOMode‘I:|s
190, 190 b 180 333 01 65 a, 219, 2205, an
190D, 190 Db rear red 45 220 SE only for sedan
220 o fron: 180 3330265 without sliding roof,
219 convertible and coupé
2205
220 SE
%38 2]' In the cose of Models
219 ::'ear 11850333330613655 white 70 220 a, 219, 2205, ond
205 ront 3 220 SE only for sedon
220 SE with sliding roof
Bottom rubber buffers
180
180@a, 180b
180 D, 180 Db in the cose of Models
190, 190 b 2200, 219, 2205, and
190D, 190 Db 12033319 65 red S7x4 220 SE only for sedon
219 without sliding roof,
220a convertible ond coupé
2205
220 SE
e e S5 o0
H o, ; 0 ' und
g%gg 1803330565 white 70 220 SE only for sedon
290 SE with sliding roof
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Removal and Installation of Left or Jab No.
Right Front Axle Half 33-2

On Models 180 to 220 5E the removol and installation of the front axle half is the same as de-
scribed for Model 190.

Disassembly and Reassembly of Job No.
Front Axle Half 334

On Models 180 to 220 SE the disassembly and reassembly of the front axle half is essentially the
same as described for Model 190. The following detoils, however, require attention:

a) Adjustment of Frent Wheel Becrings

On the 1% version of Models 180, 180D, 190 SL, ond 220 a hexagon nufs were used for the
adjustment of the front wheel beorings; on the 2" version of these models the hexagon nuts
which were used up to the following chossis end numbers have been replaced by clamping

nuts:

Model up to Chassis End No.
180 5507957
180D | 5510916
190 SL 5500130
220a 5508243

On the 1% version af these cors the left wheel spindle has a left-hand threod, and the right
wheel spindle has o right-hand thread. The hexagon nut is locked by means of a locking plate
which engages in a groove on the wheel spindle, On the 2" versian the right and left wheel
spindles have no groove and for that reason only clamping nuts should be used.

On previous cars the washer installed between locking plate and autside taper roller bearing
wos ground on one side and on loter cars it was ground on both sides in the some way as
the wosher used for the clamping nut. When repairs are carried out, washers graund an cne side
anly should either be reground on both sides or shauld be replaced by new washers. Washers
without o nase must not be used for hexagon nuts. The locking plate for the hexogon nuts
should always be replaced.

The adjustment of the front wheel bearings is the same as on Model 190 whether they are provi-
ded with hexagen nut (1% version) or with clomping nut (27 versian}. On the.hexagon nut versian
it is not possible to make an additional check by turning the ground wosher after the adjust-

ment hos been made.
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b) Caster Adjusiment on King Pin

On all sub-frame madels the caster can be adjusted within certain limits. The caster adjustment
system is the same os on Model 190. On the 1% version of Models 180, 180 D, and 220 a up to
the chassis end numbers listed below, the coster cannot be odjusted on the steering knuckle:

Model 1 up to Chessis End No.
|

180 | 450729

180D [ 4504621

220a ! 4500143

These maodels have no adjusting washers for caster adjustment and have threaded bushings
without grooves.
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Job No.

Checking and Repair of Front Axle Half

33-5

On Models 180 to 220 SE the checking and repoir procedures of the front oxle halves ore essen-
tially the some os on Model 190. The following details, however, require ottention:

a} Steering Knuckle Bushings

The 2 version of the bushing pressed into the steering knuckle is 38 mm long. On the 1% ver-
sions of Models 180, 180 D, 190 5L, ond 220 a, i. e. up to the chassis end numbers listed below,
the bearing bushings were 32 mm long:

Model up to Chaossis End No.
180 5570833
180D 5513506
150 5L 5500473
2200 5511977

When repairs are carried ouf, the shorter bushings cannot be reploced by the longer bushings,
since the seat in the bore of the steering knuckle is not sufficiently deep.

Models 180 b, 180 Db, 190 b, 190 Db, and recent cars of Models 190 SL and 220 SE Convertible
and Coupé have bottom bushings 45 mm long.

b} Spacer Ring on Steering Knuckle

In the case of the 27 version the spocer ring (2} is shrunk on the wheel spindle. On some
older cars of Models 180, 180 D, and 220 a, on which the spacer ring is not shrunk on, grease
may extrude between the ring and the wheel spindle and may soil the brake linings. To pre-
vent this, rubber ring {1} Port No. 120 332 01 59 can be installed betwean the ring and the collar
on the steering knuckle {Fig. 33-5/1).

Fig. 33-5/1

! Rubber ring
2 Spocer ring

=
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When installing the spacer ring pay attention to the thread pattern an the circumference of
the ring. On the bevelled side the spacer rings are marked

L = left side {right-hand thread) or
R = right side {left-hand thread).

On recent models the thread pottern on the circumference of the spacer ring is applied anly
over a length of 15 to 20 mm in order to prevent the sealing ring from making hissing noises
ot slow speeds {Fig. 33-5/2).

Fig. 33-5/2

When repairs are carried out install the spocer ring and then use fine emery cloth to reduce
the threod pattern to the length given chave of 15-20 mm on the circumference.

¢) Control Arms
The upper conirol arms are identical on all maodels. In the case of the 1% version lower control

arms on Models 180, 180 D, and 190 the diometer of the shock absorber throughway hole is
48 mm. These control arms were installed up to the following chassis end numbers:

Model vp to Chassis End No. :
180 75 00074 5
180D 75 00497 |
190 7500515 '

In the case of the 2" version lower control arms the shock absorber through-way hole has a
diometer of 58 mm. These 2" version control arms can only be installed in older cars of
Models 180, 180 D, and 190 together with new shock absorbers.

On older cars the control orms should be checked with particulor care. All control arms with
slight cracks or loose cheese-head shock absorber attaching screws should always be replaced.

33-5/2 |




Job No.

Removal and Installation of Tie-Rods s

On Models 180 to 220 SE the removol ond installation procedures for the tie-rods are the same
as on Model 190.

Center and Quter Tie-Rods with Self-Lubricoting Ball Joints

On recent cars of Models 180°a, 180 b, 180 D, 180 Db, 190, 190 b, 190D, 190 Db, 190 5L, 219,
2205, ond 220 SE, outer and center tie-rods with self-lubricating boll joints have been installed.

These ball joints are no longer provided with a pinian rim grease fitting. The boll studs {1} are
carried in two Vulkollan bearing shells (4).

Fig. 33-6/1

1 Bofl stud
2 Rubber cuff
3 iodking ring
4 Bearing sheil
5 Caver cap
& Spring relojner
7 Pressure spring
8 Bail head
= 9 Hexagan nut
10 tocking plote
11 Clamping ring
12 Tie-rod tube
13 CeHer pin
14 Castie nut
15 Steering knuckie arm or sleering geor arm
ar steering reloy arm
14 Spacer ring

The self-lubricating ball joints can also be installed subsequently in all sub-frame madels. If this
is dane, all tie-rods together with the ball joints must be replaced becouse the new self-lubricating
ball joints do nat fit on the old tie-rod tubes.

It the self-lubricating ball joints ore found to be defective, replace the tie-rod ends or the whole
cenfer He-rod,

When the tie-rods are removed, the Puller 186 589 10 33 may damage the rubber cuffs (2). It is
advisable, therefore, olways to use new rubber cuffs {2) on the individua! ball joints when the
tie-rads are being reinstailed. Furthermore the space between the cuff and the ioint should be
filled with anti-friction bearing grease. The left-hand thread an the hexogon nut {9} is marked
by grooves {Fig. 33-6/1).

Survey of Tie-Rads

Tie-rad
Model with greose fittings with seif-lubricating Length
an the ball joints bail jaints mm
Part Mo, Part No.
180, 180 @, 180 b
180D, 180 Db 120330 04 03
121 3300303 120 330 09 03 457 £10
190, 190 b, 190 D, {leFt)
190 Db, 190SL 121 330 0203
Iright)
180 3130H07 03
2204q, 219 e
2205, 220 SE 180(330 oia 03 18033011 03 477 £10
right
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Job No,

=3 Checking of Front Axle Support
On Models 180 to 220 SE the checking procedures for the front axle support are the same as
on Model 190.
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Rear Axle Group 35

Job No. Qperation Poge
35-0 Rear Axle - General * 35-0/1
35-1 Removal and Installation of Rear Axle 35-1N1
354 Disassembly and Reassembly of Rear Axle 35-5
35-5 Checking and Repair of Rear Axle 35-5

351







Job No.
Rear Axle - General S

35-0

The rear axles of Model 180 2 version, 180 a, 180 b, 180 D 2 version, 180 Db, 190 D, 190 Db,
190 SL, 220 q, 219, 2205, and 220 SE are essentially the same os the single-jointed rear axle
installed on Model 190. They differ only in the gear ratio between the drive pinion and the ring
gear {see table), the brake design ond the support of the rear axle suspension. The rear axle
housing, the axie tubes ond the rear axle shaft have the same dimensions.

Note: Models 180 and 180 D were provided with o twin-jointed rear axle up to the following
Chassis End Naos:

Model 180  up to Chassis End No. 5512433
Madel 180 D up to Chossis End No. 5514447,
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Geaar Ratios and Number of Teeth

Model Gear ratio Number of teeth Remarks
standard 1:390 10:3% ;
180 1st version wos twin-
2nd versian jointed reor oxle
optianal 1:430 10 : 4}
standard 1:370 10:37
180D 15t version wos twin-
20d version jointed rear oxle
optional 1:430 10 : 41
standard 1:3.90 10 : 3%
180q, 180b,
aptianal 1:410 10 : 4] export version
190, 190 b 1:430 10: 4
standard 1:370 10:37
190D, 190 Db
aptional 1:430 10 : 41 |
! installed os o standard
1st versian 1:370 W0:3 part up to Chossis
' End No. 5500040
i
installed fns o standard
. ort as from Chossis
2nd version 1:389 7:35 nd No. 5500061 up to
190 5L Chassis End No. 5500784
instolled as o stapdard
3rd versian 1:350 10:39 port as from Chossis
i End No, 5500787
f
aptionol 1:4.10 10 : 41 export version
instolied as o stondard
Tst version 1:411 9.37 Eort up to Chassis
nd No. 5500776
220a
instolled os o stondard
2nd version 1:430 190 ; 41 part os fram Chassis
End No. 5500777
installed os o standard
1st version ort up ta Chassis
ond 1:4.10 10 : 41 End Na. 7500492
optional aond as opfional equip-
219 ment on export cars
instolled as a stondord
2nd version 1:350 10:39 port as from Chassis
End No. 7500493
22085, 2205E 1:410 10 : 41
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‘ . Job No.
Removal and Installation of Rear axle

35-1

On Models 180 to 220 SE the removol ond installation procedures for the single-jointed rear axle
are essentially the same as on Model 190. The following points need oftention:

a) Rear Axle Suspension

On Models 180 a, 180 b, 180 Db, 190, 190 b, 190D, 190 Db, 190 5L, 219, 220S, and 220 SE a
steel bushing has been vulcanised into the upper rubber mountings for the rear axle
suspension on the chossis base panel. Previous cors of Models 2200 and 180, 180D, and
190 SL 1* version were provided with rubber mountings without steel bushings. There is a
difference in the pivot diometer on the rear axle support between rubber mountings with
steel bushings and those without steel bushings (see toble below).

Diameter of pivot on .
Model support Upper r;é:ri;el:l?ounhng Remarks
mim N
180, 800, 30.000 180351 08 86 13t version on Models
290 9.987 (without steel bushing) 180, 180D, ond 190 5L
1 e 180 351 10 86 2nd version on Models
290 2 390 E {with steel bushing} 180, 180D, ond 1905L
180, 180b, 180 D, 25.980 121 351 01 86 3rd version on Model
180 Db, 190, 150b 75559 {with stee| bushing) 180D
121 351 00 48

190D, 190 Db {with steel bushing)

The port number is indicoted at the top of the rubber mounting. The lower Rubber Ring
180 351 05 86 for the support of the rear oxle is the same on all models with the exception
of Models 190D and 190 Db. On these models Rubber Ring 121 351 02 48 is installed. After
installing the rear axle on Model 190 D the lower rubber ring should be loose enough to be
maved by hand.

The lower rubber ring ond the upper rubber mounting should be rubbed with talc before
they are instolled. When instolling the upper rubber mounting, poy attention to the arrow at
the top of the mounting and the inscription “Fahrtrichtung” {direction of travel).

b) Front Mounting of Torque Arms

On Models 180 to 220 SE the step beorings on the chassis base panel for the front mounting
of the torque arms are of the same height.

On these models dimension "a” from the lower edge to the upper edge of the step bearing
is 42 mm; however, on older cors of Models 180, 180D, and 220 a, step bearings were

instalied with a dimension “a” = 34 mm.
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Survey of Step Bearings

Varsion Part No. a ml?n mcm rr‘\:lm Sggggmn?zsl
13t version 12035004 33 BL05 4 MI12x 15 0@ +05 25
2nd version 180 35001 33 42+0.5 4 Mi2 x 1.5 40¢ + 05 25+ 025
3rd version 1803500333 42 %05 10 Midx 15 HG + 05 275
4th version i 180 35003 33 42 +05 10 M14 x 15 150 +05 3
|
In the case of step bearings with the dimension “a” = 34 mm the metal cap (1) Part No.

180 358 0059 should be installed on the lower section of the cup in order fo prevent the forque
arms from siriking against the chassis base ponel when the springs are fully depressed. When
the metol cap is installed, the torque arm is moved to a slightly lower position, so that it
cannot strike ogainst the chassis base panel. Only 30 mm cups {2} Part No. 180 352 0067 can
be used together with the metal cap {fig. 35-1/4}.

Fig. 35-1/4

1 Metal cop
2 Cup

s bl

Note: Modify the hoiding crodles for the step bearings on the chassis bose panei gage in
accordance with the present type of step beorings {4 version, see toble).

When repoirs ore corried out, for instance when the step bearings are cracked, always replace
the lower sections of the step beorings on both sides. The procedures are the some os described
for Model 190, but note the following differences:

1. When the step bearing lower section 120 350 04 33 is installed, the step bearing can be replaced
quickly ond without using the chassis base panel gage.
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2. 1t is vitally important to finish and clean the welding seam very carefully in order to obtain
a smoath curve from the step beoring to the welding seam. Projecting welding beads may
damage the rubber mounting.

3. When installing the torque arms, use a cup 25 mm high Port No. 120 352 0567 for the step
bearing 42 mm high with thread M 12X1.5 and a eup 25 mm high Part No. 180 352 01 67 fer
the step bearing with thread M 14X1.5.

4. Since the rubber mountings for the front torque arm suspension are of necessity subject to
wear, they must be checked very carefully and if necessary replaced when the rear axle
is being removed. The rubber mountings should be replaced after a maximum of 100 000 km.

New Rubber Mountings

On recent cors of Models 180 b, 180 Db, 190 b, and 190 Db rubber mountings with a lip have
been installed {Fig. 35-1/5}.

i Step bearing

Xy

>

L)
Il

)

2o,

525
2

2 Terqua arm

!

RN
st}
BRI 3 Rubber mounting
1 — A
N ristetste!
g"‘ o'o"o‘o’o’b'o:z I, 4 Cup
&

5 Shovuldered castla nut
& Flat-headad screw {M 14 X 1.5

IO

) G XA 4

5 ":'3;'%
o

Fig. 35-1/5

When installing the rubber mountings make sure that the lip aiways points upward. The lower
surfoce is morked “unten” (this side down).

Rubber maunting Rubber hardness Height
Port No. ° Shore mm
111 35200 65 5543 35

Only rubber mountings of the new shape are being supplied os replocement parts.

¢) Rear Axle Suspension on Models 190D and 190 Db

In order to reduce chassis noises on the rear axle suspension on Models 190D and 190Db
the upper rubber mountings and the lower rubber rings have a lower Shore hardness than
those on the other models. In a few isoloted coses knocking noises have been heard when
the cor is being driven away at high speed since the support of the rear oxle suspensian
strikes against the chassis base panel. To prevent these noises an the rear axle support a
rubber ring (6) Part Na. 121 351 02 86 has been installed os a standard part on recent cars of
Mode! 190 Db (see Fig. 35-1/6).
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Fig. 35-1/6

1 Hexagon au}

2 Lodking plate

3 Tension disk

4 Upper rubber mounting
5 Chassis base panel

& Rubbar ring

7 Support

8 Lowaer rubber ring

g Cup

<

The rubber ring reduces the free motion torque of the suppart on the chossis base panel to such
an extent that the knocking noise is eliminated.

The rubber ring has been instailed as o standard part on Model 190 Db as fram Chassis End
No. 009431,
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1

Disassembly and Reassembly of Rear Axle J_c;::o.

On Models 180 to 220 SE disossembly and reossembly procedures of the single-jointed rear axle
are the same as described for Model 1%0.

Job No.
35-5

Checking and Repair of Rear Axle

On Models 180 to 220 SE checking and repair procedures of the single-jointed rear axle are the
same as described for Model 190.

Note: On recent models an annular grooved bearing with o smaller radial play has been
installed on the rear axle shaft.

Previous version:
Annular grooved bearing Part No. 180 %81 00 25 (modified bearing 6208 C 4 DIN 425)

Radial play: 0.032-0.050 mm

New version:
Annular grooved bearing Part No. 183 981 00 25 (modified bearing 6208 C 3 DIN 625)

Radial play: 0.020-0.037 mm

When complaints are received abaut loud knocking noises on the rear axle, the annular
grooved bearing on the right side can be replaced by a barrel roller bearing 20 208 DIN
635 when repairs on the rear axle are being carried out.
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Wheels and Adjustment of Wheels Group 40

Job Na. Operation Page
40-0 Wheels 40-0N1

A. Disk Wheels 40-0/1

B. Tires 40-0/2

40-1 Fiing of Tires 40-3/1

40-2 Balancing of Wheals 40-3/1

40-3 Adjustment of Wheals 40-3/1
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Wheels

A. Disk Wheels

Job No.
4090

All cars of Models 180 to 220 SE are fitted with 13" steel disk wheels. With the exception of Model
190 SL all export models can be fitted with 15" disk wheels as an optional extra.

The disk wheels of Models 180, 180 q, 180D, 190D, 190SL, 2204, 219, 220S, and 220 SE are
provided with rim balancing slots for balancing the wheels, whereas the disk wheels on Models

180 b, 180 Db, 190b, and 190 Db have no rim slots (see Job No. 40-2).

Disk Wheels
|
19 180b, 180Db | 2200
Model 180D 190, 150 b 190 5L 219 2205
190 D 190 b ! 220 SE
Standard version
Rim type Well base rim
Rim designation 414 Kx 13—A 44, Kx 13—B 1 5 Kx 13—B l 5 Kx 13—B I 5 Kx 13—B
Rim versicn symmetrical asymmetrical
Optional version
Rim type Well base rim
Rim designation 41 Kx 15—A — 4, Kx 15—A

Rim version

symmetrical

symmetrical

Test Values of Disk Wheels

Permissible

eccentricity 1.5 mm 1.0 mm 1.5 mm
Permissible

run-out 1.5 mm

Permissible

unbalance 750 emg
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B. Tires

For general remarks an tires and tire pressures see Workshop Manual Model 190.

Permissible Pe{'missibsle d
Model Rim Tire DIN Pl moximum | moximum ioa
ode Y speed (km/h) (kg)/a(l;t;t:?ssure
Standard Tires
180
180 q, 180b
180 B, 180 Db 4 Kx 13 | 6.40—13 Low pressure 7803 4 150 A401.%
190, 190b
190D, 190 Db
219 5 Kx 13 4,40—13 Low pressure 7803 4 150 4501.7
190 5L 45 Xx 13 | 640—13Sportstype - e 4 75 425/2.0
2200
2205 5 Kx 13 670—13 Sports type n 4 175 500/2.3
220 SE
Special Tires
6.40—13 7803 ] 150 450/2,0
670—13 Sports type — 4 175 500/2.3
4.70—13 Extr. sports type - é 175 475721
4 Kx 13
180 or ! 1 :
1800, 180 b 5 Kx 13 6.40--13 7804 4 150 500/2.5
L Db 6.40—13Extr. transp. type| 7804 6 150 525/2,5
] D
170D, 190Dk 67013 7804 4 10| 55025
6.40—13Extr. tronsp.typel 7804 6 150 \ 625/3.0
6.40—15 Low pressure 7803 4 150 450117
4 Kx 15
6.40—15 Extr.sporis type 7803 & 175 485/2.2
190 5L 5 Kx 13 |6.40-13 Sup. Record - 4 - ] —
6.70-—13 Sports type - 4 175 500/2.3
220 a 5 Kx 13 |670—13 Extr.sporis type — & 175 475/2.3
220§
220 SE 670—13 7804 4 150 550725
4% Kx 15 16.40—15 Exir.sports type — ] 175 485/2.2
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1

Tire Pressures (only for standard types)

180
180 49,180 b 22040
Tire pressure (atm.) 800,180 Db}  1905L 219 2205
190,150 b 220 SE
190 0,190 Db
front 17 17 1.7 1.6
Partini
load .
rear 1.8 1.8 1.8 1.7
Cold tires
front 1.7 1.7 1.7 1.7
o Full ioad
£
>
i rear 1.9 1.8 1.9 1.8
k=
g
g
- front 1.8 19 1.8 1.8
e increoses ofter prolonged city-
driving or limited highway
travel to approx.
rear 2.0 20 2.0 20
front 1.9 20 1.9 1.9
increoses after fast highwaoy
fravel to apprax.
rear 2] 2.1 2.1 21
front 1.9 19 1.9 19
% Cold tires
> rear 20 20 20 2.0
T2
W
5 front 2.1 23 22 23
=]
e E- increases after fost freeway
5w driving fo approx. ’ 7
i
rear 23 24 2.4 24

Note: Full load = Car normally loaded (see Job No. 40-3).
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Jab Na.

Fitting of Tires

40-1
On Models 180 to 220 SE the tires are fitted in the same way as on Maodel 190.
. Job No.
Balancing of Wheels
40-2
Models 180, 180 u, 180D, 190D, 190 5L, 220 @, 219, 220 S, 220 SE
The wheels are balanced in the same way as on Medel 190.
Models 180 b, 180 Db, 190 Db
The wheels ore balanced in the same way as an Model 190 b.
. JobNo.
Adjustment of Wheels 20-30

On Models 180 to 220 SE the wheels are odjusted in the same woy as on Madel 190. The wheel
adjustment dota differ for the individuol models {see toble overieaf).
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Wheel Adjustment Data

normolly loaded

3°30'—4°10" 3030'—-4030'[3030'-—4010'

180, 180a, 180h,
180D, 140 Db, 190 5L % e Remarks
190,1%0b,190 Db !
On CModeE 2205 MC%n\i'erféble
and Coupe and on Model 220 S5E
Normal load 6x65+ 45kg | 3x65+30kg | 6x65+45kg | o0 =Ll and Coupé load
3 x 65 + 40 kg
Front axle
Wheel beoring end play
on adjustment, mechaonical 0—0.005 mm
Permissible total play, 0° 10
optical
Permissible difference of
axle positioning distance 5 mm %%GSS;J%?E? by Master Gaoge
from right to left
Fivot point distonce 34+2 mm 0+2 Measure the difference between
the axes of the pivot pins for
Parmissible deviation of the lower control arm and the
height between steering 7 lower edge of the steering geor
gear arm ond steering mm arm ond the steering relay arm
reiay arm
Toe-in optical 0—2 mm The toe-in must be measured
normally with the wheels in their neutral
looded mechanical 0°—0° 20 position
Camber on both sides as nearly
identicol as possible. Maximum
Comber O°upto + 1° permissible difference 30", Op-
timol camber + 0°20' to Q° 40
vnder nermal foad
Caster curb condition 2°50'—4° 37—4° l 2030°—4° Maximum permissible difference

between right and left 30°

Trock anguiarity at 20°

At left or right jock as nearly

Permissible divergence

T approx.—32° 30° approx.—0° 30"} identical os possible, maximum
ROCME wheel permissible dﬁ'Ference 30
e
| ~Rear Axle \,
'-.._____.___‘“__,,_,‘.-w""

Meuasured with Master Gage

right

9 2 mm 180 58% 0B 21. Start from cenfer

frem center position of the connecting pin

- . Measure with Master Gage
2§1515§51?025fer§ig§§ng£ 3 180 589 08 23 from the check bore
P %ftt r'ght mm an the chossis bose panel to

om ie To rig the bores in the axie tubes

Permissible reor axle mis- \
olignment 0°25
&E{T')s;'frlggf};& mechanical +2 mm
{—} under )
normal joad  ©phical £0°20
Permissible whee! base
difference from ieft to 5 mm
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Norma} load o . i
kg left S X right {/ -
Mode! Camber Coml:;;r
Rear oxle Rear spring Rear spring
lood kg Part No. curb normally Port No. curh normally
condition looded condition jooded
180 6 x 65 4 45 approx. ~-3%up to Volues os for “left”
180D 880 1203241504) \egs | —jo [Twin-jointed rear oxle)
180 — 37 4 + 1°10 — 4% 1 P
180 D frfos £ _2134204) H 10RO |4 Plasunodle e ¢
190 — 4% AY + 2910 -5 30
180, 1800, 180 b + 1°1¢ - 3° 30 oAy
180D, 186 Db |52 85 + 45 11053240004 to WP =30 s pagod | | P | ARt
190,150D,150Db 880 +2°00 | —4030 r2e0  |°
2 [ — 7% up
190 5L Ix ST N hmzarses| TEP o 3104 TYER o
—3°10 + 30 30
+1°1W0'up | —3°30 v +1920'u
219 _6—"-—”%’55——'%05 3240004 to o P lios32401 04 10 Pl gueto
+ 2°1¢ — 4° 30’ + 2920 -
00 2208 e % &5 5 45 |1903241504, +1°10 up | —3°30 up 1803241004 | + P20 Up{ __ 4o upy
220 SE T 1053990004 ] & fo TR 2 P
10532400041 + 2210 — 4% Ay 10532401041 +2°20 -
: ar i {0 a H
Coupé 925 1053240004 + 1°30 e 4930 .195 124 01 040 + 1°40° — 40 40
N = —_—
Rear Wheel Camber of Cars with Export Rear Springs ond Springs for Bad Ronds ’:T Ap by
— i AN
180 D, 180 Db + 2020 (2 5 + 2°3¢ —1°
190,190,190 DE|—5% 6858; 45 11803242604] up to op fo  |1803242704] up to up to
180,180 0,180b +3°20 — 17 50° + 3°30 —2°
219, 2200 & 4 + 2° -— 1230 § + 2210 — 3% 407
220 5 —ﬁ-—x—;:%‘«»i— 180 324 26 04 up to up to 180324 27 04 vp fo up to !
220 5E _— 43" —2230 | | ————f + 370 — 2040
Rear Whee! Camber of Cars with Rear Springs for Police Radio Cars.und Ambulances '
180,180 0,180 b 710
' ' - +1° -~ 22 3 + 1210 e 22 50
L curb cordition 1191 341204]  up to up to 11213241304| up to up o
T ' a J a g '
219, 2200, 220 S| maximum lood +2 ~3° 30 +2910° | —3°50
Rear Whee! Camber of Cars with Rear Springs for Special-Purpose Bodies
400 f
180, 180 o, 180 b e +2°10 — 320 i + 203¢ w20 20
180 [, 180 Db curb fggod‘“”“ 1213242404,  up to_ up to [1213242404; wup to up fo
190,190Db,190D] _ .63 +310 | —3° +3030 | 3920
Rear Wheel Camber of USA Taxi Cahs
l + 1210 + 1920
190D, 190 Db 570 180324 26 04 up tao — !180 324 27 04 up to ] o
| +2000 | + 200

Note: in the case of springs for police radio cars, ambulonces and cars with special-purpose
bodies such as light trucks etc. the rear wheel camber listed in the column “camber; curb
condition” applies only in relation to this rear axle lood. If the curb condition rear axle
load of these cors changes as a result of madified equipment, the rear wheel camber has
to be adjusted accordingly. The camber data given in the column “normally loaded” only
apply fo the rear axle maximum load. If on these coars the rear wheel camber is adjusted
under normal load, the load must be sufficient ta praduce the rear axle lood listed above.
For detoils see Job No. 32-0 “Springs”.
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Job No.
414

Removal and Installation of Propeller Shaft

On Models 180 to 220 SE the removal and insteliation procedures for the propeller shaft are
essentially the same as en Model 190. However, on Model 220 a and on older cars of Models
180, 180D, and 190SL the propeller shaft can only be removed toward the rear when the
rear axle has been removed or it can be removed toward the front when the engine ond the trans-
mission hove been removed, since on these cars the rear aperture in the propeller shoft housing
at the point where the rib has been welded to the housing is smaller than on recent cars.

Disassembly and Reassembly of Job No.
Propelier Shaft 41-4

On Models 180 to 220 SE the disassembly and reassembly procedures far the propeller shaft
ore essentially the same as an Model 190.

The following points deserve aftention:
a) Three-Way Flange on Front Propeller Shaft

The three-way flanges on the front prapeller shaft have varying bolt-hole circles on the indi-
vidual models (see table}.

: Bolt-hole circle of
Madel three-way flange
mm

180, 220 0

1B0D up to Chossis End Ne. 6501919

1905L up to Chossis End No. 4500172 ’
219 up fo Chaossis End No. 6500740
180 g, 180 b, 1B0DL, 190, 190 b, 190D, 190 Db, 220 5, 220 SE
1B0D os from Chossis End No. 6501920
%0

1905L as from Chossis End Na. 6500173

219 os from Chossis End Nao. 6500741

When repairs are carried out on older cars of these models, a front propeller shaft with a
three-way flange {90 mm balt-hole circle} can be installed, provided that the three-way flange
on the transmission is replaced at the same time.
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b} Universal Joint Spider
The trunnions of the spiders on the front and rear propeller shofts have been reinforced. Fur-

thermore both the arrangement and the design of the grease fitting have been modified in arder
to provide better access to the grease fitting when the universal jaint is greased {see table).

Dimensions and Tolerances of Shaft Yoke, Needle Bearing Bushings, and Universal Joint Spider

1st Version 2rd Version 3rd Version
Instalied in propeller 180, 180D up to Chassis | 180 D os from Chassis End No. 450 1920, 180 a, 190,
shofts of Models End No. 6501919 190 D, 190 SL, 220 o, 215, 220 5, 220 SE
Type H it i It | i
. 1 white 2 white 1 white 2 white 1 white 2 white
Marking dot dots dot dots dot dois
. 22.000 22.011 26.000 26.011 28.000 28.011
haft yok £2400
Bore in shaft yoke 22,010 32020 76,010 26.021 38,010 28.021
Externaf 22002 22.023 26012 26.023 28.012 28.023
Need!e diameter 72.002 22013 34002 26013 28.002 78013
bearing
bushing Interno} . 21.707
diometer 6.7 20720 71720
Trunmion @ of universal 12.700 15300 16.700
foint spider 12.689 15,087 16.689
Part Mo, ‘i’cfirff"s";}'deéf 120 410 01 31 120 41001 31 180 4100331

Longer straight grease
fitting, screwed in be-
tween two frunnions ot an
angle of 45° {Fig. 41-4/1)

Arrangement and design

nt Grease fitting af an angle of 90° and screwed inio
of grease filting

end face of universal joint spider (Fig. 41-4/1}

!

3

Fig. 41-4/1

Universal joint spider

3rd Version st and 20d Versions

¢} Self-Lubricating Universal Joints

A large number of cars of Models 180 g, 180 D, 190 D, 190SL, 219, and 220 S and qll cars of
Models 180 b, 180 Db, 190 b, and 190 Db are fitted with prapeller shafts with self-lubricating ;

universal jaints.
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When these universal joints are instolled, they are provided with a speciol lubricating compound
sufficient to jubricate the spider frunnions for the whole of their service life. For this reason the
joints require no maintenance. The grease fitting bore in the spider has been closed with a grub
screw.

The fact that cars have no grease fittings on the universal joints of their propeiler shaft proves that
they have been provided with self-lubricating universal joinis. Propeller shafts with stondard
universal joints cannot be subsequently converted to self-lubricating units by lubricating them
with the special compound mentioned obove since the ordinary spider seals are not suitable for
permanent lubrication. The rubber sealing rings on self-lubricating universal joint have a higher
sealing pressure which makes any lubricant leoks impossible.

d) Propeller Shafts as Replacement Parts

For reasons of standardization the reinforced universal joint spider Part No. 180 41003 31 has
also been installed in propelier shafts supplied os replacement parts. When front propeller shafts
Part Na. 180 410 16 01 {with 80 mm bolt-hole circle on the three-way flange) ond with reinforced
universal joint are installed on older cars of Models 190 SL and 220 q, it is ne longer possible to
Jubricate the universal joint with a standard lubricator since the cut-out in the chassis base panel
is too small. For this reasan the universal joint on these cars must be lubricated by hand with
Speciol Grease Gun 0005831818 which has a curved mouth-piece.

e) Survey of Propeller Shafts / Date: December 31, 1959

Three-wa
Total propeller [Front propeller | Reor propeiler Y
Model shoft Part No. | shaft Part No. | shoft Part No. ﬂl'cllgliecigccl,g' Model

For cars with twin-jointed and
180 singla-jointed  rear oxie, on
180D 1204102603 | 1204103807 | 1204104009 80 e b 1ot wersiom Tom 1o

Chassis End No, 45017 19}
180 D 1204102703 | 1204101401 | 12041041 02 %0 N
180a COn Madel 219 2nd Yersion {os
%c]}g 19D 1214101303 | 1804101401 | 121 4102302 90 o e o B No. &8 007 1)
190 5L 1214101703 | 1804101401 | 1214102402 80 - ‘[;5’;‘;“7,‘5}”" to Chassis End

} ) .

150 5L 121 4107403 | 1804103401 | 121 4102402 50 Bnd h‘,’g"‘;;"mi";g;““’" Chassis
220 q 1804107403 | 180410340 | 1804102302 80
219 1054100203 | 1804101601 | 121 4102302 80 ol ";r;;‘;"m‘}“” to Chassis End
220S, 220 SE 1804101703 | 1804301401 | 1804102302 90
2205, 220 SE
Convertible 1804101203 | 1804107401 | 180 4102402 50
and Coupé
219 1214101803 | 1804101701 | 1214102302 90 P s g hréraulicoute:
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Three-way
Tota!l propelier |Front propeller| Rear propeller
Model shaft Part No. ; shaft Part No. | shaft Part No. flange bolt- Remarks
hole circle

2205, 220SE | 1B04101603 | 1804101701 | 1804102302 50 For cars (i hydraulicouto-
2305, 220 SE . )
Convertible 1804101703 | 1804101701 | 1804102402 90 Far mars with hydroulic.auto-
and Coupé mabe clut
180 Db 1204102803 | 1804101801 | 1204104202 90

With seif-lubricating universal

foin!s
}ggg’b”‘)b 1214101903 | 1804101801 | 1214102502 90

f) Repair of Self-Lubricating Universal Joints

The procedures necessary to repair the self-lubricating universal joints are the same as for those

with grease fittings, but the following details require attention:

In order to safeguard the service life of the self-lubricating universal joints, the lubricating canals
in the universal joint spider must be completely filled with the prescribed special lubricant. On
a self-lubricating universal joint the sealing between universal joint spider and needle bearing
bushings is of particulor importonce since the lubricant cannot be replenished. For this reason
the sealing rings between universal joint spider ond needle bearing bushings are installed with
a much greater bearing pressure than the sealing rings of universol joints with grease fittings.
it goes without saying that self-lubricating universal joints should not be lubricated with ordinary
grease or roller bearing grease, but only with the specified compound. The complete universal
joint spiders are supplied fully lubricated and it is imperative that they should be fitted in such
a way that no {ubricant can be lost.

it the lubricant has to be replenished for some reason and if the prescribed special lubricant
(EXD 1310 of Mobil OIL AG) is not available, a similar compound can be made to meet emer-
gencies. This compound should consist of 75/ by volume of roller bearing greose and 259/ by
volume of hypoid transmission oil SAE 90. The ingredients should be mixed thoroughly.
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Jab Na.
42-0

Brake System

Description of Broke System

The brake system is essentially the some os on Model 190; oll deviations are listed below.

1. Models 180, 1800, 180D, and 190D

On these models the brake shoes are 50 mm wide. Adjusiment eccentrics for adjusting the brake
shaes are provided on the brake anchor plate. The brake drums are of grey-cast iran without
radial fins.

1l. Models 180 b, 186 Db, and 190 Db

On the frant axle the brake shoes are 65 mm wide, and on the rear axle they are 50 mm wide.
The broke system is provided with eccentric adjusiment. The front wheel brake has grey-cast
iran drums with radial fins, the reor wheel brake has grey-cast iron drums without radial fins.

The anchor pins for the front axle brake shoe suspension are na longer attached to the brake

anchor plate but to the wheel brake cylinder. As a result better cantact is achieved between the
brake shoes and the contact plate of the brake anchar plate.

ill. Models 219, 220 a, 2205, 220 SE ond 190 5L 1* version
The cars of these models are provided with brake shoes 65 mm wide and with autamatic

adjusiment. All cars pravided with ATE Power Brake as standard equipment have Alfin frant
brake drums and grey-cast iran rear brake drums with radial fins.

IV. 190 5L 2 Version
In the case af the 2" version of the front wheel brake the brake shoes are no longer attached

to the brake anchor plate, but to the wheel brake cylinder as in the case of Models 180 b,
180 D, and 190 Db.

V. ATE Power Brake
Models 190SL, 220 0, 220 S, ond 220 SE are provided with ATE Pawer Brakes as standard
equipment, with the exception of a few older cars of Models 190SL and 220 a. The ATE

Power Brake con be installed subsequently on these cars ond can also be installed as aptianal
equipment on all models with the exception of the diesel engine models.

Vi. Hand Brake
The arrangement of the hand brake is the same an all models.
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Job No.
42-1

Bleeding and Flushing-Out of Brake System

On Models 180 to 220 SE the bleeding ond Hushing out procedures for the broke system are the
same as on Model 190.

Job No.
42-2

Checking of Brake System

On Models 180 to 220 SE the checking procedures for the brake system are the same os on
Mode! 190.
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Removal and Installation of Brake Job No.
Master Cylinder 423

~

A. General

The brake master cylinders on the various models differ in the cylinder diometer (see toble below}
ond the brake line connections.

On recent models the brake master cylinder is provided with a front bleed screw. Furthermore,
on madels with ATE Power Brake the brake light switch is instalied on the ATE Power Brake and
not an the brake master cylinder. On recent cars the fluid reserveoir is made of transparent
plastic.

Brak i
Model rake master cylinder @ Remarks
in. mm
180
1805
without ATE "
%gg Bb Power Brake 1 254
190D
190 Db
190 5L . Model 220 a4 as f!’Ol“I‘l ChGSSiS End No.
290 & with ATE 111" 2498 55 13000, Model 190 5L as from Chassis
219 Power Brake T 50 " End No. 650195/ hove ATE Power
Brake T 50 os stondard equipment
290§ with ATE Brake master cylinder installed as
Power Brake T 50 standard equipment on Model 220 5
- 1the” 26.98 up to Chassis End No. 8519002, on
2205 with ATE odel 220 SE up to Chossis End No.
220 SE Power Broke T 50/12 8500217
Bruk; master cylinder instcge? 2%505
; stondard equipment on Mode
M AT e T 5072 e 2857 as from Chassis End No. 8519003, on
) Model 520 SE as from Chessis End No.
B5 0021

B. Remova!l and Installation

On Models 180 to 220 SE the removal and installation procedures for the brake master cylinder
are the same as on Model 190. On Models 220 0, 219, 220S, and 220 SE make sure thot new

copper sealing rings are used for the hollaw screw when the annular nipple is screwed fo the
brake master cylinder.
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C. Brake Master Cylinder with Fluid Reservoir Attached

Models 180, 180 D, and 220 a

lnstalled in the following models:

Maodel up to Chossis End No.
180 4517418

180D 4512617
2200 4501933

This brake master cylinder is ottached to the bracket by means of a hexagon nut and a lock
washer. A brake master cylinder with separate fluid reservoir can only be installed subsequently
if o new bracket is welded to the chassis base pane! and if the stay rod, the compensating spring,
and the return spring for the clutch actuating mechanism ore replaced.
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Dislassembly and Reassembly of Brake Job No.

Master Cylinder 42-4
Dimensions and Tolerances
Broke master cylinder Permissible housing Pistan diameter
Nominol diameter bore mm mm

1 inch 25.400 25335
25,502 25.252
. 24,980 26,915

1 £0.76U .
Vihe inches 57,082 26.837
. 28.570 28,505

1 ——e

Vs inches 78.672 78,422

Pressure Spring in Brake Master Cylinder

Spring fength

Brake moster cylinder Pressure spring installed under g
MNominal diameter Part No. free"}:anngth lood of 3.2 kg
mm
1 inch 000 431 31 93 73 57
11/ss inches
000 431 41 93 72.5 5.5
1'/s inches
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Removal and Installation of Front Wheel job No.
Brake Cylinders 42.5

A. General

The front wheel brake cylinders on the various madels differ in the cylinder diameter (see table).

Brake cylinder diameter
Modet Remarks

in, mm

—
o0 o

1 25.4 1st version

oo
lwr 1]

}lggg On Models 1800 ond 180D

190D 14/s6" 24,98 2nd version, )
220 a on Model 220 o 1st version

180 b, 180 Db
170
190 Db

%?3 st L0 28.57 On Model 220 a 27d version

2200
2205
220 SE

B. Removal and Installation

1. Models 189, 180 a, 180 D, and 190 D

To remove ond install the wheel brake cylinder remove the brake shaes (see Job No. 42-8, Section
A). Further remaval procedures for the wheel brake cylinder are the same as on Model 190.

Ii. Models 180 b, 180 Db, ond 190 Db 1% Version

Removal: 3. Unscrew the three hexagon screws (3) and
remove the wheel brake cylinder (4) (Fig.

1. Remove the broke shoes (see Job No. 42-5/1).

42.8, Section A).

Installation:
2, Unscrew the hollow screws from the wheel
brake cylinders and remove the brake lines
from the wheel broke cyiinders, paying 4. Install the wheel brake cylinder (4} in the
attention to the rubber pod between the brake anchor plate {1} and ottach by means
brake lines ond the brake onchor plote. of the three fixing screws (3). Use new lock
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washers and make sure that the fixing
screws are tightened evenly {Fig. 42-5/1).

5. Attach the brake fines between the two
wheel brake cylinders by means of the
hollow screws using new copper gaskefs.
Insert the rubber pad between the brake
lines and the brake anchor plate.

Note: Tighten the holiaw screws carefully in

Fig. 42-5/1 order to avoid distarting the brake lines.
122:“'“’ anchar plote 3 Anchor pin 4. Instoll the brake shoes (see Job No. 42-8,
op screw & Locking plata A
3 Hexogan screw 7 Drake shoe Section A)

4 Whoe! broke cylinder

7. Bleed the brake system.

HIl. Models 180 b, 180 Db, 190 Db, and 190 SL 2™ Version

On these models the anchor pin (5) stop is located in the wheel brake cylinder.

Fig. 42-5/2

1 Braoks anchor plate

2 Hexogon screw

3 Hoxogon scrow

4 Whes! broke cylinder
5 Anchor pin

4 Locking plate

7 Broke shae

IV. Models 220 o, 219, 220 S, 220 SE, and 190 SL 1* Version

Removal and installation pracedures for the wheel brake cylinder are the same os described for
Model 190.
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Removal and Installation of Rear Wheel Job No.

Brake Cylinder 42-6

A. General

Rear wheel brake cylinder

Model Remarks
@ in inches @ in mm

180, 180 q, 180D,

" 1%t versian,
538'; 9&%& 219, 1 25.4 except Madel 220 o
180, 180q, 180 b, 180 D, 180 Db, Znd versian, except
190, 190b, 190D, 190 Db, 190 5L, 5y 22.81 Models 180 b, 180 Db, 190 b,
219, 2205, 220SE 190 D, 190 Db, and 220 SE

Note: When repairs are carried out the 1" wheel brake cylinders can be replaced by the '5/14”
wheel brake cylinders.

B. Removal and Installation

I. Models 190 5L, 219, 220 o, 220 S, and 220 SE

The removal and installation pracedures for the rear wheel braoke cylinders are the some os
described for Model 190.

Il. Models 180, 180 o, 180b, 180 D, 180 Db, 190 D, and 190 Db

The removal and installatian procedures for the rear wheel brake cylinders are essentially the
same as on Mode! 190, but in addition the return springs of the brake shoes must be detached and
the brake shoes must be forced outward.

C. Wheel Brake Cylinders with Spring-Loaded Pins

On Models 190 SL, 219, 2205, and 220 SE rear wheel brake cylinders with spring-loaded pins
have been installed as from the following Chassis End Nos (Fig. 42-6/1):

Maodel as from Chassis End Ne.
190 5L 8500741
219 B85 01607
2205 85 02964
220 SE 85 00001
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Fig. 42-6/1

1 Pistan
-4 2 Balt
3 Cup spring
4 Protective cap

/// 5 Guide pin

2 3 4 &

When complaints are received about brake grabbing, the spring-loaded pins can be subsequently
installed on older cars of Madels 190 SL, 219, and 220 § (see Section D).

D. Subsequent Installation of Spring-Leaded Pins

For subsequent installation the spring-looded pins are supplied together with the opprapriote
brake cylinder pistons /16" @ with Part No, 180 42000 74. If older cars ore fitted with wheel
broke cylinders with a piston diometer of 17, the pistons must be re-mochined os shown in Fig.

42-6/2.

6102

Fig. 42-6/2

220} — o]

p—

276
Installation Hints

a) When installing the spring-loaded pins, pay ottention to the required number ond the carrect
positioning of the cup springs. Mount 4 cup springs on each spring-looded pin in such o woy
that ane pair of cup springs is supparted by the other pair, so that the desired spring action
is obtained (see Fig. 42-6/1).

Note: In arder ta reduce pedal trovel, recent cars are fitted with 15 mm cup springs in place of
the 1 version 20 mm diameter springs.

b) After installing the spring-loaded pins, depress the brake pedal severai times with the car
stotionary, Then take the car on the rood to warm up the brakes, so that the brake shoes are
odjusted properly and unnecessary pedal iravel is prevented. As a result of the resilient spring-
loaded pins, pedal travel is automatically somewhat increased. In order to ensure that this
increase remoins within narmal limits particular attention should be paid toa proper and satis-
factary wear pattern of the brake linnings. Furthermore the whale brake system must be pro-
perly bled and the automatic adjustment must have proper clearance.
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c) Installation of spring-loaded pins does not automatically prevent brake grabbing if this should
be due to other causes; in such cases check the brake system in order to trace the fault, in
particular check the rear axle suspension, the uniform efficacy of the shock absorbers, check
the brake drums for out-of-roundness, far eccentricity, and for variation in wall thickness.
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Job No. Disassembly and Reassembly of Wheel
42.7 Brake Cylinders

On Models 180 to 220 SE the disassembly and reossembly procedures for the front and rear wheel
brake cylinders are the same as on Model 190.

When reassembling wheel brake cylinders with spring-looded pins, pay particular aftention to
the correct position of the cup springs {see lob No. 42-6, Section D).

Dimensions and Tolerunces

Wh;;iiegnﬂggr:;;:;der Hausing bore mm Piston diameter mm Peggs:éalcee?;ﬁon

18,47 23.810 23,745
23.912 23.662
1 inch 25.400 25.335
25502 25.252

0.045

0.250
e 264.980 2615
27.082 26.832
T/ 28.570 28.505
28.672 28.422
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Removal and Installation of Front Job No.
Brake Shoes 42.8

A. Removal and Installation

I. Models 219, 220 a, 220 S, 220 SE, ond 190 SL 1% Version

The removal and installation procedures for the front broke shoes are the same as on Model 150,

1I. Models 180, 180 a, 180 D, and 190 D

The removal and installation procedures for the front brake shoes are essentiaily the same as on
Model 190, but the section on the outomatic adjustment of the brake shoes does not apply since
the brakes are provided with mechanical adjustment (Fig. 42-8/1).

Fig. 42-8/1

1 Contact piote
2 Broke anchar plate
3 Prossure 3pting
* 4 Adjustment eccentric
5 Adjustment boit
4 Brake shae
7 Wosher for broke shoe guide
8 Pressure spring
9 Washer
10 Catter pin
i1 Brake drum

RS
o,

e SN S N

Hl. Models 180 b, 180 Db, and 190 Db 1+ Version

p— 7

Removal: N/ kAN 7

T T e
N \\ I
N S G2
N :
o {15 O 3

1. Jack up the car and remove the brake NEEERY |
drum. \ N } =

N e
NNV

2. Detach the fwo return springs by means :; N el 5

of Brake Spring Pliers 000 589 01 37. \f.- 7
BN .

Note: Fut a suitable pad under the broke = TR
spring pliers fo prevent damage to the AT 10
brake lining. _ ‘ m

Fig. 42-8/2

3. Loosen the hexagon screw (9) and remove ; :::::u::n:};?;rn;pring ?Ff?:ffrl spring
the washer {8), the spring (7), and the -:'E“’i“:"?”"' balt g;"‘“"”

: . ccenltic exagon Screw
washer () (Fig. 42-8/2). 3 Brake shos 10 Erake drum
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4, Unscrew the stop screw (2} (Fig. 42-8/3). Installation:

1 2 3 10. Press the retaining pin into the whee!
L) | brake cylinder and install the brake shoe
? B s j in the brake anchor plate.
i ) # o TIPS
’ T fl 11. Place the locking plate {6} over the anchor
) pin (5) and screw in the anchor pin (Fig.
42.8/3).
i
4] z-m 12. Secure the anchor pin with the locking
plate.
7 & 5 4
) 13. Screw in and tighten the stop screw (2}
Fig. 42-8/3 (Fig. 42-8/3).
1 Brake anchor plate 5 Anchor pin .
2 Slap screw & Locking plata 14. First place in pasition the large washer {6},

3 Hexagaon screw 7 Brake shoe

4 Wheet brake cyfindar the pressure spring {7), and then the small

washer (8) and screw in the hexagan screw
{9 wntil it is pasitioned against the aod-

i t bolt {3 Fig. 42-8/2).
5. Bend the locking plate (6) upward and justment bolt (3} (see Fig )

screw the anchor pin (5) fram the eye of
the wheel brake cylinder {4) (Fig. 42-8/3). Note: The purpase of the pressure spring (8)
is to press the brake shoe against the
6. Remove the brake shoes. contact plote of the brake anchor plate.

7. Follow the same procedure in remaving 15. Attach the return springs.
the secand brake shoe.
16. Install the broke drum and the wheel.

8. Remave the retaining pins from the wheel
broke cylinders. 17. Adjust the brokes (see Jab No. 42-20,
Sectian A).

9. Thoraughly clean the brake shoes and the
brake anchor plate with compressed air. 18. Jack down the car.

IV. Models 180 b, 180 Db, and 190 Db 2" Version

The stap screw need not be removed since the anchor pin {5} stap is lacated in the wheel brake

cylinder (4} (Fig. 42-8/4).
1 ;/j 3
- 4 Fig. 42-8/4

H1# R o
[}
I

f 1 Droke anchor piale
a ,

I
)

2 Hexogon serew
3 Hexaogon serow
4 Wheel brake cylinder

5 Anchor pin
s 4 Laocking plate
Z-1132 7 Broke shae
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V. 190 SL 2™ Version

In this version the brake shoes are attached to the wheel brake cylinder {for removal and in-
staliation of brake shoes see Job No. 42-B, Section A, lll and Workshop Monual for Madel 190).

B. Return Springs for Brake Shoes

Vorious types of return springs have been installed on the individual models (see Table).

Spring length Spring steel

wire @ Remarks
mm

Load
vnder kg
normal load
mm

Model Part No.
free length
mm

180
180D

1800 12099308 10
190 la standard eye On Models 190, 219,

190D | and an open eye 85.5 114 36.6 25 2205, and 190SL
190 5L Fig. 42-8/2) 13t version

1809932510 On Models 190, 219,
190 Db (both eyes open 840 114 28,9 25 2205, and 190 5L
190 5L Fig. 42-8/2} ond version

219
2205
230 5B

et g d ot
~0 o 0 00
Qoo oO

¥, Fig. 42-8/2

Raturn spring Return spring
Part Na. 1209930810 Part No, 1809932510

Note: a) When installing the braoke shoes make sure that return springs of the same elastic force
are mounted.

b) Use only 2 version springs on cars of Models 220 S and 220 SE with ATE Power Brake
T 5012,

C. Bolt for Automatic Broke Shoe Adjustment

{see Job Na, 42-10}.
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Job No.

Removal and Installation of Rear Brake Shoes

42.9

A. Removal and Installation

I. Models 190 SL, 219, 220 q, 220 S, and 220 SE
The remaval and installation procedures for the rear brake shoes are the same as an Maodel 190.
Note: On recent cars the reinforcing plate of the brake anchor plate on the collar bushing for

the automatic adjustment attachment is no longer instolled {see Fig. 42-9/1 Warkshop
Manual Model 190).

Il. Models 180, 180 o, 180 b, 180 D, 180 Dh, 190 D, and 190 Db
The removal ond instollation procedures for the rear brake shoes are essentiolly the same as an

Madel 190, but the automatic adjustment for the brake shoes need not be removed since the ;
brakes are provided with a mechanical adjustment {see Fig. 42-8/1). '

B. Return Springs for Brake Shoes

Various types af return springs have been instalied on the individual models {see Toble}.

Spring length Load Spring steel
Mode] Part Nao, free length under ?‘a wire @ Remarks
mm norm. lood g9 mm
mm
180
1800
180 b
180D 12099320 10 134 160 3 2.4
180 Db
190D
120 Db
190 1809931110
190 5L left .
79 1185 146.5 335 2.4 15" and 3rd versions
790 g 18099312 10 except Model 220 o
2205 right
190 180993 2310
7051 o3 106.5 18.0 —_—
2 146.5 2
590 5 T30 P24 10 0 except Model 220 SE
270 SE right 107.0 18.1

Note: When installing the brake shoes make sure that return springs of the same elastic force
are mounted.

C. Bolt for Automatic Brake Shoe Adjustment

{see Job No. 42-10)
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Disassembly and Reassembly of JobNo.
Automatic Adjustment 4210

A. Disassembly and Reassembly

On Models 190 SL, 219, 220 a, 2205, ond 220 SE the disassembly and reassembly procedures for
the automatic brake shoe adjustment are the same as on Model 190.

N

B. Bolt for Automatic Brake Shoe Adjustment

For reasons of standardizotion and in order to enlarge the clearance of the brake shoes recent
cars of Models 190 SL, 219, 2205, and 220 SE have been provided both on the front axle and
on the rear axle with bolts of equol diameter for the outomatic brake shoe adjustment. As a result
there is @ uniform brake shoe clearance on the front axle and on the rear axle of 1.0 mm.

The bolts providing a clearance af 1.0 mm can be identified by the shoulder on the hexagon head
(Fig. 42-10/2). (On previous cars bolts on the front axle provided o brake shoe cleorance of 0.8
mm and on the rear axle of 1.0 mm).

Before this chonge was mode bolts giving a clearance of 1.3 mm were installed an the leading
brake shoes af the reor axle. These boits can be identified by a groove an the hexagon head
(Fig. 42-10/1).

The adjusting sleeves in the brake shaes have the same internal diameter on all models.

Fig. 42-10/1 Fig. 42-10/2
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Dimensions and Tolerances of Automatic Adjustment in mm

Bolt Adjusting sleeve Clearanca betwaen
Broke shoe Version belt and adjusting
! Part MNo. ; Diometer | Internal () Length slesve

Front Axle

. [ 11.200
i st 8042102 it 0.800—0.885
eoding 180 4210271 l 7795 12,000 5
leadi 2nd 180 421 0671 11.000 12070 1.000—1.085

n h . B
sond 10973
Rear Axle
leoding 11.000
and Tst 18042302 71 e 1.000—1.085
troiling 10.973
leading 180 4230371 .}g.g% 1.300—1.385
nd - 12.00(0) 230

. 11.000 12.07
leoding 18042302 71 10973 1.000—1.085
leoding 11.000
and 3rd 18042106 71 il it 1.000—3.085
trailing 10973

Note: The front axle has 4 leading brake shoes, the rear axie has 2 front leading brauke shoes
and 2 rear trailing brake shoes,
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Replacement and Conditioning of Job No.
Brake Linings 42-11

A. Replacement of Broke Linings

Since for all models the brake linings are bonded to the shoes by a special process in our works,
the brake linings can only be replaced by replacing the brake shoes.

Under certain circumstances the brake linings can be riveted to the brake shoes. The procedures
are the same os described for Model 190, but please note that in the cose af the 50 mm wide
brake shoe the mean hole distance is 32 mm instead of 41 mm ond the ioteral hole distance is
9 mm instead of 12 mm (see Fig. 42-11/1 in Workshop Manual 190).

B. Conditioning of Brake Linings
a) General

A sotisfactory weor pattern is of the utmost importance to prevent the cor fram pulling to one
side and to ensure fully effective broking. A satisfactory wear pattern can be obtained by wear-
ing the brake in with the help of sond-blasted or knurled brake drums or by conditioning the
brake linings by means of Brake Lining Miller 000 589 03 46.

It is particularly important to obfain a satisfactory wear pattern by the methods described above
if new brake shoes have been installed, when complaints are received obout uneven brake
action or pulling of the car to one side ond if glazed spots or signs of overheoting are found
on the brake linings.

b} Conditioning of Brake Linings with Sand-Blasted Drums

The brake drums can be sand-blasted by means of a sand-blasting opparatus using quartz sand
or medium-grain blasting sand. It is advisable to use o special set of sand-blasted brake drums
for wearing in the brakes; this set should be used exclusively far this purpose. It goes without
saying that the internal diometer of these broke drums should correspond to the prescribed
standard.

After installing the sond-blasted brake drums the brake shouid be worn in by carefully braking
several times on a trial run of ot least 10 km. After the trial run remove the brake drums, thar-

oughly clean the brakes with compressed air, and check the wear pattern. Reinstoll the brake
drums of the car.

i special drums for wearing in are not available, the drums of the car itself can olso be used
for the purpase. In this case sand-blasting must be dane carefully ond with a very smoll grain
in order to ensure thot there is no roughness on the braking area ofter the brakes have been
warn in.

¢} Conditioning of Brake Linings with the Brake Lining Miiler

When brake linings are conditioned by means of the Brake Lining Miller 000589 03 66 or
000 589 07 &6, it is odvisable to mill the brake linings down to a diameter 0.5-0.6 mm smaller
than the brake drum diameter and not as was described in the Warkshap Manual Model 190 to
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a diameter 1.5 mm smoller. With this new procedure o satisfoctory weor pattern will be obtoined
ofter a short mileage.

Before milling, re-adjust the brake shoes with mechanical adjustment by moving the adjustment
eccentric on the brake anchor plates and odjust the brake shoes with automatic odjustment by
means of the pressure screws on the clamps. It is not permissible to back out the adjusting screw
of the miller and to turn it in ogain. Make sure thot the broke shoe adjustment is not excessive
since the miller will not work accurotely when too much stock is removed.

When milling used broke linings it is odvisoble to remove glazed spots on the lining surface with

o file before storting operations, Do not cantinue milling once the surfoce of the broke linings is
perfectly smooth allround.

l. Models 180, 180 a, 180 b, 180 D, 180 Db, 190 D, and 190 Db

1. The brake shoes with adjusiment eccen- 3. After loosening the locking nuf, adjust the

trics on the brake anchar plote should be
pushed outward uniil the brake linings
contact the broke drum. Then turn the
odjustment eccentric bock until the broke
drum moves freely.

miller by meons of the adjusting screw
in such o woy thot the cutter just touches
the highest spot on the broke linings. In
this position turn the odjusting screw in
t/a turn. Tighten the locking nut withaut

turning the adiusting screw.
Note: If the brake shoes are being odjusted
with the wheels removed from the vehicle,
the brake drums must be fixed by meons 4

of two wheel nuts. . Then move the miller over the brake lin-

ings in the opposite direction ta the rota-

2. Remove the brake drum and install the tion of the ‘cutter.

brake lining miller with three wheel nuts.

Note: The Cutter 000 589 32 51 or 1205890051 5. If the broke shoes hove to be milled
(10 mm @, 60 mm long} must be fixed in several times, turn them outward by meons
such o way thot it does not touch the of the adjustment eccentrics on the broke
broke anchor piate. onchor plate.

. Models 190 SL, 219, 220 q, 220 S, and 220 SE

The brake lining miller is used in the some woy as on Model 190. Only the following differences
require oftention.

Adjustment of Brake Lining Miller

When the cutter hos been set in such o woy that it just touches the highest spot of the broke
shoes in their releosed position, the odjusting screw of the miller should be adjusted as follows:

On broke shoes with o clearance of 0.8 mm back out the adjusting screw /s turn,
on brake shaes with a clearance of 1.0 mm back out the adjusting screw '/a turn.

Note: In the case of the intermediate version where the clearance of the broke shoes on the
rear axle is 1.3 mm for fhe leoding shoe and 1.0 mm for the irailing shoe proceed from
the trailing shoe and back out the adjusting screw of the broke lining miller''/ turn,
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Jab Nae.
42-12

Reconditioning of Brake Drums

On Models 180 to 220 SE the reconditioning procedures for the brake drums are the same as
on Model 190.

Job Ne.
42-13

Brake Lines

The details about brake lines given in the Warkshop Manual Mode! 190 also apply to Madels
180 to 220 SE.

Particular importonce should be otioched to careful and regulor checking of the broke lines
{every 48000 km or every two years). Heavily carroded brake lines should always be reploced
ond only galvonized lines should be used as replacement parts.

The protective rails for the brake lines ore no longer installed. On older cars the protective

rails con be removed, provided that the protective plate for the pedal system is instolled, if the
cars should be provided with it as a profection ogainst chipping by stones.

Part numbers of the pratective plate for the pedal system:

Maodels 180, 1800, 180D, 190D, 190 5L 120524 11 33
Models 220 g, 219, 2205, ond 220 SE 180 524 02 33
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Job No.
4214

Removal and Installation of ATE Power Brake

A. General

Models 1905L, 220a, 2208, and 220 SE have ATE Power Brakes as standard equipment with
the exception of a few older cars of Models 190 SL and 220 a. Models 180 a, 180 b, and 219 can
be equipped with a power brake as an optienal extra.

On Models 180 g, 180 b, 219 and on clder cars of Models 190SL and 220a the ATE Power
Brake can also be installed subsequently. The power broke differs for the individual models
(see table}.

Madet Designation of power brake Remarks
180 a, 180b
?’)_?8’ 190 b ATE T 50 Instolied os optionol equipment

Up o Chassis End MNo. 6501956 instalied
190 5L ATE T 50 os optional extra, as from Chossis End No.
6501957 installed os stondord equipment.

Up to Chassis End No. 55 12999 instolled
2200 ATET 50 os optianal extra, as from Chassis End No.
’ 5513000 instalied as stondord equipment.

Installed as stondard equipment up to
ATE T 30 Chassis End No. 75 11820
2205
Instoiled os stondard equipment as from
ATE T 5012 Chossis End Mo. 75 11821
220 5E ATE T 50/12 installed os stondard equipment
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The two ATE Power Brakes T50 and T50/12 differ in length and diameter of the cylinders and
pistons {see table).

Power brake %vnegr;:rfi Vocuum power cylinder | Hydroulic slove cylinder Conirol volve piston
model mm in, @ mm @ in. @ mm @ in. @ mm @

ATE T 50 222 &34 1715 1 254 3 7.94

ATE T 50112 292 &3 71.5 s 17.46 3n 9.52

B. Vacuum Cup in ATE Power Brake

Previous models of ATE Power Brakes T50 and T50/12 were equipped with a leather vacuum
cup. On recent power brakes plastic vacuum cups have been instolled. For these plastic cups oii
jubrication is no langer required. For this reoson power brokes with plastic cups are not
equipped with a screw plug on the vacuum power cylinder.

During o transition period a certain number of power brokes with plastic cups had the screw
plugs screwed into the vacuum power cylinder from the inside.

C. Testing of ATE Power Brokes

The test values for the individuol power brakes are listed in the table below.

Beginning of Hydraulic conrro} | Hyaraulic servo
braking power Vacuum |pressure at brake pressure af Braking power
Power Brake assistonce ot masrer cylinder power broke multiplication
consro} pressure factor
kg/cm? ka/cm? kgrcm? kg/cm?
0.4 25 47
ATET 50 35 0.6 2% 55 approx. 2
0.8 33 63
0.4 13.4 415
ATE T 5012 3.0 08 188 64.5 approx. 3.5
0.8 24 87

The various tests should be made in accordance with the details given in the ATE Power Brake
T 50 servicing instructions published by the firm of Teves.

Power brakes without a screw plug on the vacuum power cylinder have a screw plug for
connecting a vocuum tester on the control valve tube connection on the front part of the power

brake.
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D. Removal and Installation

. Models 180q, 180k, 219, 220 o, 220 S, and 220 SE

The arrangement and the removal ond installation procedures for the ATE Power Brake are the
some as on Model 190,

il. Model 190 SL

334 —emi
| To center cor

Fig. 42-1411
1 ATE Power Brake 7 Hose clip
2 Front bracket 9 Brake line between brake master
3 Rear bracke? cylinder and power brake
4 Connecting hose 10 Brake line between pawer brake
5 Vacuum line ond distributor unian

Sa Rubber grammet
4 Cannecting hase with
supparting spring

o Upper bleed screw
b Lower bleed screw

Removal: Note: On the 1% version the stop light switch
is screwed info the brake master cylinder
and not into the annular nipple of the
power brake, so that it is not necessary
to disconnect the cables.

1. Unscrew the hollow screw of the annular
nipple for the vacuum line {5} working from
the interior of the car. Detach the hose

clip at the annular nippie and remove the . .
nipple from the connecting hose (4) {Fig. 4. Disconnect the brake line {%} on the power
42.14/1). brake. Unscrew the hexagon nuts fixing

the power brake ta the front brackets {2)
from the interior of the car and remove
together with lock washers and washers
{see Fig. 42-14/1).

2. Unscrew the check valve from the power
brake, paying attention to the capper seal-
ing ring.

5. Unscrew the hexagon nut, attaching the

. Disconnect the cables aof the stop light

switch at the onnuiar nipple and discan-
nect the brake line (10) (Fig. 42.14/7).

power brake ta the rear bracket {3} and
remove, together with lack washer and
washer,
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é. Remave the power brake upward and un-

screw the two front brackets {2} from the
power brake (see Fig. 42-14/1).

installation:

7. Screw the two front brackets to the power

brake.

. Install the power brake and screw in the
check valve with o new copper sealing
ring.

. Tighten the nuts on the two hexogon
screws on the front brackets and the hexa-
gon nut on the rear bracket after hoving
made sure that all lock washers and
washers have been installed.

42.14/4

10.

Tighten the check valve, making sure that
the rubber grommet is properly seated.

Siide the annular nipple onto the connect-
ing hose af the vacuum line and screw in
and tighten the hollow screw, using new
copper sealing rings. Tighten the hose clip
an the connecting hose,

Note: When tightening the hollow screw hold

(AR

12,

the check valve steady with an SW 32
wrench.

Connect the two brake lines and connect
the cables to the stop light switch.

Bleed the broke system as usual and check
the hydraulic part and the vacuum system
far leaks.




Subsequent Installation of ATE Job No.
Power Brake T 50 42-15

|. Modeis 180 o, 180 h, and 219

The ATE Power Brake T 50 is installed in the same way as on Model 190.

On Model 219 an annular nipple for cannecting the brake lines is screwed inta the brake master
cylinder, whereos .on Models 180 o, 180 b, ond 190 a distributor union is fixed to the chassis base
panel. The location of the annular nipple on the broke master cylinder is the same as on Madels
220 q, 220 S, and 220 SE.

i. Model 220 a

The procedures for the subsequent installation of ATE Power Brake T 50 are essentially the same
as for Model 190. The following paragraphs contain details deviating from this basic procedure.

1. AHachment of Bracket for the Power Broke

On older cars there are no threaded bores in the cowl for the brackets of the pawer brake.
On these cars the bracket for the ATE Power Brake should be attoched to the threaded bore
for attaching the bracket for the fuse box. Then mark and drill the three holes for the riveting
nuts. Please note that in the front the bracket is flush with the cowl. The lateral check dimen-
sion from center car to center power brake is 145 mm as on Model 190, Use a special oppli-
ance to fix the three riveting nuts M 6 in the holes or weld them. Before welding the nuts, re-
move the inside cowl panel below the instrument panel.

2. Vacuum Connection on Intake Manifold
Replace ony intake manifolds which have no eye for the threaded union by a new intake
manifold with threaded union. In the case of intake monifolds with eye but without thread

cut o thread M 14 x 1.5 at right angles to the eye face. When screwing in the threaded union,
coat the threod with Starryte Sealing Compound.

3. Brake Master Cylinder

Replace the brake master cylinder with 17 cylinder diameter by o new brake master cylinder
with 11/1s” cylinder diometer.

On cars which hove a brake master cylinder with fluid reservair attached {up to Chaossis End
No. 4501933} also replace the brake master cylinder bracket welded to the chassis base panel
{for detoils see Jab No. 42-3).

Screw on annular nipple for cannecting the brake lines ta the broke master cylinder. The
location of the nipple is the saume as on Madels 220 S and 220 SE (see Job No. 42-3).

42-15/1



4, Broke Drums
On the front axle reploce the grey-cast iron brake drums by new Alfin brake drums, using
brake drums Part No. 121 42001 05 up to Chassis End No. 55 09258 {diameter of brake anchar
plate 258 mm) and brake drums Part No. 121 420 00 05 as from Chossis End Na. 5509259 (di-

ameter of brake anchor plate 256 mm).

5. Bolt for Automatic Brake Shoe Adjustment

On cars up to Chassis End Na. 5502005 equipped with the 1% version of the automatic brake
shoe adjusiment the boits screwed into the hrake anchor plates must be replaced.

Part Ne. of balts for frant axle: 180421 01 71
Part No. of balis for rear axle: 18042301 71

Itl. Model 190 5L

The pracedures for the subsequent installation of an ATE Pawer Brake are essentially the same
as described in Job No. 42-14. The fallawing paragraphs cantain details deviating from this basic
procedure,

1. Aftachment of ATE Power Brake to the Cowl
The holes for attaching the brackets of the power brake and the through-way holes for the
vacuum line have already been drilled into the cawi and are closed by rubber plugs. When

installing the power broke, clear the hales in the cowl and install suitable rubber grommets
in the two through-way holes.

2. Voeuum Line
Attach the vacuum line to the cowl from the interior of the car by means af two pipe clips
1 x 12 DIN 72571,

3. Vacvum Connection on Intake Manifold

Turn out the screw plug of the compensating canal on the rear intake manifold and screw in
the threaded union for the vacuum line coating the thread with Starryte Sealing Compound.

4. Brake Master Cylinder

Replace the brake master cylinder with 1 cylinder diameter by a new brake master cylinder
with 1'/16” cylinder diameter.

Attach a distributor union to the chassis base panel for connecting the brake lines. The neces-
sary threaded bolt Part No. 121 43500 74 should be electrically welded to the chassis base
panel as shown in Fig. 42.15/1.
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Bracke! for broke mostar cyiinder

waid electrically

e
weld electrically %“‘“‘ 2t
Fig. 42-15A1

The threoded baolt is a standard port os from Chassis End No. 5500101,

When connecting the broke lines to the distributar union, connect the line ta the right front
wheel with the odditional line Pori No. 121 420 04 26 by means of o coupling.

Job Neo.
42-14

Trouble Shooting Hints for the Brake System

On Models 180 to 220 SE the same irouble shooting hints apply as on Model 190.

42-16



Job No. Ratchet and Brake Lever of Pistol-Grip
42-18 Hand Brake

A. Removal and Installation of Hand Brake Ratchet

I. Models 180, 180 o, 180 b, 180 D, 180 Db, 190 D, 190 Db, 220 q, 219, 220 S, and 220 SE

The arrangement of the pistol-grip hand broke and the removal and installation procedures
for the ratchet are the same as on Model 190.

Il. Made! 190 5L

Also on this model the pistol-grip hand brake is arranged on the feft side below the steering
column. The guide tube of the ratchet is not attached to the steering column jocket but to the
cow! (by two hexagon screws af the fop and by the pulley bearing {21} below), and the front
brake cable is carried by the brake cable pulley (17) (Fig. 42-18/1).

1 Wing nut

2 Bracke?

3 Center broke cable
4 Anchor pin

5 Catter pin

6 Washer

7 Drake padol

8 Bushing

¢ Balt

10 Cotter pin

1% Cotter pin

12 Balt

13 Equalizer

14 Guide plate

15 Hexogan screw

14 Spaoger sleeve

17 Brake coble pulley
18 Spring washer

1% Hexogon au?

20 Pad

21 Pulley bearing

22 Spring washer

23 Hexagon screw

24 Sealing washer

25 Guide pin

24 Pistal-grip hand brake, complete
. 27 Washer

Fig. 42-18/1 28 Lack washer

29 Hexagan screw

The removal procedures for the ratchet are essentially the same as on Model 190, but in
addition the brake cable puliey (17) must be removed. Ta do this loasen and remave the hexagon
nut {19) together with spring washer (18) and pull aut the hexagan screw {15). Remave the pulley
{17) tagether with spacer sleeve (16) and guide plate (14},

When reinstailing the rotchet make sure ihat the guide plate (14} is praperly seated on the
pulley (17} (Fig. 42-18/1).

B. Removal and Installation of Hand Brake Lever

On Models 180 ta 220 SE the arrangement and the removal and installatian pracedures far the
broke lever are the same as on Modei 190.
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Center and Rear Brake Cable

Jab Na,
42-19

On Models 180 ta 220 SE the remaval and installotian pracedures far center and rear broke

cable are the same as an Madel 190,

Adjustment of Brakes

Job M.

42-20

A. Brakes with Mechanical Adjustment

1. After jacking up the car check whether all
wheels turn freely.

MNote: If a wheel is difficult to turn, determine
the cause (seized up broke shoes, wheel
broke cylinder or hond broke cable).

2. On eoch wheel turn the adjusiment balt
{eccentric) outward until the broke shoes
cantoct the brake drums, i. e. unfil cansider-
oble resistonce is felt when turning the
wheel.

Note: The broke shoes shauld only be od-

justed when the brake drums are cald.

. Carefully bock out the adjustment balf (ec-

centric) uniil the wheel turns freely.

. Depress the brake pedol ond check whether

the wheels turn freely when the pedal is
released.

. After a triol run check ogain whether the

brake shaes are properly reieased.

B. Adjustment of Hand Brake

The odjustment pracedure far the hond brake is the some os on Model 190.
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Steering Assembly

Job Mo,

A. DB Re-Circulaiing Ball Steering Type LO (Previous Version)

Model 180  up fo Chassis End No.
Mocdel 180D up to Chassis End No.

4511768
45 07993

Like the 1* version of the standard re-circulating ball steering this version of the re-circulating
ball steering has a gear rotio of 1 : 19.4. However, the construction of the steering differs from
that of the standard re-circulating ball steering in the foliowing details:

1. The steering worm is carried in angular contact bearings.

2. The cables for the horn and the flash direciion signals are wound round te steering tube
and emerge fram the steering column jacket at the bearing assembly of the steering wheel

gear shift mechanism.

3. The diameter of the serrated part of the steering worm is 15.4 mm.

4. The diameter of the bearing surfaces of the steering shaft was changed from 254 mm to
28.5 mm and later to 30.0 mm as on the standard re-circulating ball steering.

5. The set screw for the steering shaft has an M 24X1.5 thread (Fig. 46-0/1 and Table).

7 & 5
i
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}
h
N
N
R
g
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a Sigering shaft diometer
1 Steering shoft

2 Steering nut

3 Upper bearing bushing
4 Pressure sleeve

Fig. 46-0/1

17

DB Re-Circulating Baill Steering (Previous Version}

S Pressure spring

4 Se! screw

7 Hexagon nut

8 Screw plug

% Lawer beoring bushing

30 Sealing ring 14 Sealing ring
11 Serrations for sieering 15 Steering worm
qeor arm 16 Adjusting ring

12 Angular contact beoting
13 Hexogon nut

460N



Steering Assembly . Steering Shaft
Model Part. No. Yersion Mounting ® "a” Remarks
instailed up to
! installed from Chassis
180 1204407801 2nd 285 mm End No. 3500221 to
l 35 00964
Installed on Model 180
180 from Chassis End No.
180 D 120 460 14 01 3rd 30.0 mm 3500945 to 45711748, on
Model 180D up to Chas-
sis End No. 4507993

Gear Ratios of DB Re-Circulating Ball Steering Type LO (Previous Version)

Steering Assembly | Steering Gear Arm
. Overall
Model Part. Na. ng:frég?io Part No. Length in mm Gear Ratio
120 46013 01
120 463 02 01
180 120 46018 01 1:19.4 152 1:153
120 460 1401 | 120463050
i
180D 120460 14 01 1:19.4 l 12044630801 140 1:14.6

Note: The gear ratio data are given with reference to the steering shaft in the dead centfer
position. On lock the gear ratio is slightly smaller.

It is possible subsequently fo replace the previous version of the re-circulating ball steering by
the standard re-circulating bali steering provided thot the steering tube, the steering coupling and
the cable harness are replaced. In addition the steering assembly must have a steering gear
arm Part No. 120 4630501 and q steering relay arm Part No. 1204601019.

B. DB Re-Circulating Ball Steering Type LO

On Madels 180 ta 220 SE the DB standard re-circulating ball steering type LO is the same as
on Model 190. On Models 180, 180 D, 190 5L, and 220 a two different versions of the standard
re-circutating ball steering were installed:

The D8 standard re-circulating ball steering type LO 1% version Part No. 120 46024 01 with a
gear ratio of 1:19.4 was installed in the following cars:

Mode! 180 from Chassis End Na. 4511769 to 5516274
Model 180D  from Chassis End No. 4507994 to 5519025
Modei 1905L vp to Chossis End No. 5501501
Madel 220a  vp to Chassis End No. 5518013
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The DB standard re-circuiating ball steering type LO 2" versian Part No. 120 460 31 01 with o
gear ratio of 1:23.4 was installed in the following cars:

Model 180 from Chassis End No. 55 16275
Model 180D from Chassis End No. 5519026
Model 190SL  from Chassis End MNo. 5501502
Model 220 a from Chassis End No. 5518014

The two versions of the standard re-circulating ball steering differ not only in the gear ratio but
also in the steering shaft, the steering shoft arm being inclined upward on the 1¢ version and
being horizontal on the 2" version. In addition the arm is longer on the 2" version so that in
the dead center position the steering nut is no longer inclined inward but slightly ovtward. The
tilting action of the steering nut which takes place when the steering is turned is considerably
less and the axial movement of the steering shaft is reduced to a minimum. The steering housing
cover is also different on the two versions.

Fig. 46-02

DB Standard Re-Circulating Ball Steering Type LO

13t Version 2nd Version
o Mid-positian center of 5 Pressure spring
sleering shaft arm 6 Set screw
1 Steering shoft 7 Hexogon nut
2 Steerng nul 3 Screw piug
3 Upper beering bushing 9 Lower hearing bushing
4 Pressure sloeve 10 Secling ring

On Models 180, 180 D, 190 SL, and 220 q, the 1% version can be subsequently replaced by the 29
version steering. When this is being dane the follawing details require attention:

a) If 140 mm steering gear arm and steering relay arm are installed on Model 180 D, these two

arms must be replaced by arms 152 mm fong when the 2" version standard re-circulating
ball steering is installed (see Table Page 46-17).
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b} On Madel 190 5L the steering gear arm and steering relay arm of the 1% version con be used
or can be replaced by the 2™ version. It is not permissible, however, to install @ 27 version

steering gear arm together with a 1% version steering relay arm or vice versa on ony car.

On cars with four-point engine suspension only 2" version steering gear orms and steering
relay arms should be instalied. The some applies when the engine suspension is changed
from the three-point fo the four-point system, in which case also the center tie-rad and the steer-
ing shock absorber must be replaced (see Table Poge 46-11).

Gear Ratios of Standard Re-Circulating Ball Steering

Steering assemhbly Steering gear arm
Overall
Model . gear i
Part No. Steering Port No. Length ratio '
gear roho in mm
120 440 24 0 1:19.4 1:15.3
180 120 443 05 0% 152
120 460 31 01 1:234 i:18.5
120 46308 01 140 T:16.4
12044024 07 1:19.4
180D 120 463 0501 152 1:153
120 460 31 01 1:234 120 4630501 152 1:185
180 a
1920 120440 31 01 1:234 120 463 0501 152 1:185
190D
121 4630101 170 1:137
1204602407 1:194
120 4630507 152 1:153
190 5L
121 46301 0% 170 1:14.5
12044031 01 1:234
120 463 0501 152 1:185
120 46024 01 1:19.4 1:17.2
220 a 180 463 0301 135
120 460 31 01 1:23.4 1:208
219
2205 12046031 01 1:234 180 46303 01 135 1:208
220 5E

Note: The gear ratio data are given with reference to the steering shoft in the dead center
pasition. On lock the gear ratio is slightly smaller.
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Steering Assembly Group 46

Job No. Cperatian Page
46-0 Steering Assembly 460/
A. DB Re-circulating Ball Steering Type LO 46071
{previous version)
B. DB Standard Re-circulating Ball Steering Type LO 46-0/2
461 Removal and Installation of Steering 46-1
A. DB Re-circulating Ball Steering Type LO 46-1
{previous version)
B. DB Standard Re-circulating Ball Steering Type LO 46-1
46-2 Removal und Installation of Steering Wheel 463
46-3 Checking of Play in Steering Assembly Units 46-3
Ag—d Disassembly and Reassembly of Steering 46—4
A. DB Re-circulabing Ball Steering Type LO 46-4
{previous version)
B. DB Standard Re-circuiating Ball Steering Type LO 464
46-5 Checking and Repairing of Steering 46-5
A. DB Re-circulating Ball Steering Type LO 46-5
{previaus versian)
B. DB Standard Re-circulating Ball Steering Type LO 46-5/1
464 Removal and Installation of Sealing Rings in the Steering A6-7/1
246-7 Removal and Installation of Steering Tube 46-7/1
A. General 46711
B. Removal and installation 46711
46-8 Removal and Installation of Steering Column Bracket
and Lock 46-8/1
469 Removal and Installation af Center Tie-Rod 46-9
A. General 46-9
B. Removal and Instaliation 449
4410 Removal and Installation of Steering Shock Absorber 46-10/1
A. General 46-10/1
B, Removal and installatian 46-10/2
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Joeb Mo, Operation Page
46-11 Removal and Installation of Steering Relay Arm and Pivot 46-11
A, General 46-11
B. Removal and Instaliation 46-11
C. Checking and Repair 46-11
46-12 Removal and Installation of Staering Gear Arm 46-12/1
A, General 46121
B. Removal and Installation 46-13
4613 Removal and Installation of Steering Coupling 46-13
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Job No.
44-1

Removal and Installation of Steering

A. DB Re-Circulating Ball Steering Type LO (Previous Version)

On Models 180 and 180 D the removal and installation procedures for the steering are essentially
the same as on Model 190 but note the instaliation instructions for the steering fube in Job No.
46-7.

8. DB Standard Re-Circulating Ball Steering Type LO

I. Models 180, 180 a, 180 b, 180 D, 180 Db, 190 D, 190 Db, 220 a, 219, 220 S, and 220 SE

The removal and instaliation procedures for the steering are the same as for Model 190. On six-
cylinder cars the steering shock obsorber on the steering gear arm must be unscrewed and
screwed on again.

il. Modei 190 5L

The removal and instollation procedures for the steering are the same as for Model 190.
The steering coupling is not provided with a jointing disk but tokes the form of a universal joint.

Fig. 46-1/1

1 Stearing

2 Stesring gear arm
3 Costie nut

4 Cottar pin

5 Hexagon scrow

4 Lok wosher

7 Universol joint

8 Hexogan screw

¢ Washer

10 lock washer

11 Hexcgon nut

i2 Ground connection
13 Stearing fvbe

Furthermore the steering fube is not secured by a grub screw on the annular grooved bearing at
the top of the steering column jocket.
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Jab Na.

46-2

Removal and Installation of Steering Wheel

I. Models 180, 180 q, 180 D, 190 D, 190 SL, 220 o, 219, 220 S, and 220 SE

The remava! and installation procedures far the steering wheel are the same as for Madel 190.

Hl. Models 180 b, 180 Db, and 190 Db

The removal and installation preeedures far the steering wheel are the same as for Model 190 b.

Jab No.

456-3

Checking of Play in Steering Assembly Units

On Models 180 to 220 SE the checking procedures far the play in the steering assembly units are
the same os far Model 190.




Disassembly and Reassembly of Steering

Job Nao.
46-4

A. DB Re-Circulating Ball Steering Type LO {Previous Version)

On Models 180 and 180 D disassembly and reassembly of the re-circulating ball steering are es-

sentiolly the same as on Model 190,

B. DB Standard Re-Circulating Bail Steering Type LO

On Models 180 to 220 SE disassembly and reassembly of the standard re-circulating ball steering
are the some os on Model 190,

The component parts of the standard re-circulating ball steering are shown in Fig. 46-4/1.

Fig. 46-4/1

1 Hexagan nut

2 Set screw

3 Pressure spring

4 Pressure sleeve

5 Snop ring

4 Botl cup

7 Steering shaft

8 Steering gear arm

9 Caostie nut

10 CoHer pin

11 Hexagaon screw

12 Upper hearing bushing {37 mm leng}

13 Sieering housing

14 Lawer bearing bushing {30 mm long)

15 Sealing ring for steering shaft

14 Serow plug

17 Hexagaon screw

18 Lack washer

1% Sieering housing cover

2 Gasket

21 Sealing ring for steering warm

22 Adjusting ring

23 Haxogon nut

24 Cahble guide tube

25 Lawer seading ring for cabie guide tube
26 Lower taper-roiler bearing

27 Stecring worm with steering nut {assembly}
28 Upper toper.roller beoring

2% Upper iealing fing far cable guide tube
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Job No.
44-5

Checking and Repairing of Sieeriné Assembly

A. DB Re-Circulating Ball Steering Type LO {Previous Version)

On Models 180 ond 180 D the checking and repair procedures for the previous version of the
re-circulating boll steering are essentially the same as an Model 190. The dimensions and toler-
ances of individual companents ore different, hawever.

a) Steering Worm and Steering Nut

As in the cose of the standard re-circulating ball steering there are 62x2 bolls in the ball-
races af the steering nut.

b) Angular Contact Bearing

Contrary to the annular bail bearings on the standard re-circuloting ball steering the angulor

contact bearings for the steering worm have no internal race and the balls run in a race-way
on the steering worm.

Dimensions and Tolerances of Steering Worm Bearing in mm

Angular contact bearing Steering housing
. B .
consisting of l External o u”! race Width Base bore diameter
Bol race Part No. 120 462 04 27 l 39.700 l 75 43.000
!
i

43,025

Bail retainer Part No. 000 981 04 84 1 T 3948F

c) Steering Shaft

The ariginal diameter of 25.4 mm af the bearing surfaces of the steering shaft was chonged
to 28.5 mm and iater to 30.0 mm as an the standord re-circulating boll steering (see Section d).

d} Steering Housing

The base bore for the bearing bushings in the steering housing varies in accordance with the
type of steering shoft instolled.
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Dimensions and Tolerances of Steering Shaft Mounting in mm

Upper and lower bearing bushing
Steering shaft Steering shaft in .
? \ ternal & Internal @ Steering
version Bearing surfaces © Rough-turning Finished External ¢ | housing base
| dimension dimension bore O
E
150 25.380 J 252 25.400 27.548 27 500
25,359 l 253 25,421 27.535 27.535
!

ond 28.480 E 28.0 28.500 30.548 30.500
28.45% i 28.1 28.521 30535 30,525

i ]
4ed 29.993 | oS 30.000 32.059 32,000
29.980 i 29.4 30.013 32.043 32025

e) Pressure Block Assembly

Dimensions and Tolerances of Pressure Block Assembly in mm

Pressure Spring

Connection @ Wire gage Free length Length under load

mm mm mm mm kg

0.1 10

13.0 + 0.1 ’ 35 180%45, ’ 160 80 %75

Pressure Sleeve Set Screw

! External @ I internal ¢ | Length External @ | internal ¢ l Tightening of set screw
I In dend center position screw in fill
17139 13,1 19.5 Threod 17.2 tight and then back out 2-4 mm, meas-
17.178 13.2 ! : M 24 x 1.5 173 ured af the circumference of the set

E ; screw

B. DB Standard Re-Circulating Ball Steering Type LO

On Models 180 to 220 SE the checking and repair pracedures for the standord re-circulating ball
steering are the same as on Model 190. The dimensions and tolerances are also the same. In
addition the following poinis require aftention:

New Mounting af Steering Shaft

On recent cars of Models 180 q, 180 b, 180D, 180 Db, 190, 190b, 190D, 190Db, 190SL, 219,
220'S, and 220 SE a longer upper bearing bushing has been installed for the steering shaft in the

steering hausing (see Tabie).
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Bearing bushing Version Part No. Length in mm
top and bottam Tst 120 462 05 50 30.0
top 120 462 06 50 37.0
2nd
botom 120 462 0550 300

The steering housing with the longer upper bearing bushing hos the Part No. 186 460 13 02.

The steering shaft has also been modified at the upper bearing surface and has fthe Part No.
186 460031 (Fig. 46-5/1).

° !
N
L E Steering shaft Length “o" Shoulder "b" |
F Part Na, mm mm 5
# 120 44003 11
]
E 186 460 Q1 11 35 19
i
’ 184 44002 11
B
g'! 186 46003 13 39 15
il

Fig. 46-5/1

The steering shafts Part No. 186 460 01 11 and 120 460 03 11 had ball cups with shoulder whereas
on the recent versions the ball cup is secured by a snap ring.

When repairs are carried out, the steering shafts 186 4600211 and 01 11 can be replaced by
the steering shaft 186 460 0311 even on 1% version steering housings with the 30 mm lang bearing
bushings.

However, it is nof possible to install the steering shafts 180 46002 11 and 0111 into the 2™
version steering housing with the longer upper bearing bushing.

46-5/2




Removal and Installation of Sealing Rings Job No.
in the Steering 46-6

On Madels 180 to 220 SE the removal and installation procedures for the sealing rings in the
steering are the same as an Madel 190.

Jab No.
46-7

Removal and Installation of Steering Tube

A. General
I. Models 180 and 180 D with DB Re-Circulating Ball Steering Type LO {Previous Version)

On these cars the cables for the horn and the flash direction signals are not carried through the
steering tube and the steering warm but are waound round the steering tube and emerge from the
steering column jacket of the bearing assembly of the gear shift mechanism. On the first cars the
cables were wound direcily an the steering tube in 20-21 turns; later the steering fuvbe was pro-
vided with o fobric hose and the cobles were wound in 19 furns.

Il. Models 180, 180, 180 D, 190 D, 220 q, 219, 220 S, and 220 SE.
with DB Standard Re-Circulating Bail Steering Type LO

On these models the arrangement aof the steering tube and its mounting in the steering column
jacket are the same as on Model 190.

However, the length of the steering tube differs an the individual madels. A 50 mm longer steer-
ing tube is ovailable as an optional extra far oll models listed above.

I, Mode] 190 SL

The steering tube is maunted in the steering calumn jacket in the same way os on Model 190, but
it is not secured by a grub screw on the annulor grooved beoring. The steering coupling is not
provided with a jointing disk but tokes the-form of o universal joint. On recent cars the sieering
tubes are fitted with a iock ring for the steering lock. Steering tubes 40 mm longer are available
as an optional extra.

IV, Models 180 b, 180 Db, and 190 Db

The arrangement of the steering tube and its mounting in the steering column jocket are the
some as on Model 190.

B. Removal and Installation

l. Models 180 and 180 D with DB Re-Circulating Ball Steering Type LO {Previous Version)

Removal: 3. Unscrew the cable clip on the bearing
assembly of the steering wheel shift system.
1. Disconnect the ground cable from the
negative terminal of the bottery. 4, Unscrew the upper clamping screw of the
steering coupling.
2. Disconnect the cables for the flash direc-
tion signols and for the horn from the coble 5. Unscrew the grub screw at the top of the
connector on the wheel arch panel. steering column jocket.
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6.

Set the steering lock to the “garage” po-
sition and take out the ignifion key.

Loosen the two hexagon nuts on the tight-
ening strap for the steering column jocket
and pull out the tightening sirap.

Pull out the steering tube together with the
steering wheel and the cable harness, ot
the same time exerting a downward pres-
sure on the steering column jacket.

Installation:

9.

1C.

insert o wire through the operture far the
cable harness in the rubber piote of the
bearing assembly, pull the wire upward in
the steering column jocke! taking care not
to damage the felt.

Atiach the cables on the steering tube to
the wire pulied through the steering coi-
umn jacket. Carefully insert the steering
tube and pull the cables through the aper-
ture in the bearing assembly by means of
the wire.

Note: a) When the steering iube is installed

11.

12.

13.

the cables must be tightly wound round
the spindle. On steering tubes without
fabric hose there are 20-21 turns but on
the steering tube with fabric hose there
are only 19 turns.

Only steering tubes with fabric hose are.

supplied as replacement parts.

b) When instolling a new steering tube
remove the tape an the battom cable turn
before inserting the tube in the steering
column jacket.

Pull the cables thraugh the rubber plate
on the bearing assembly of the steering
wheel shift system until they project about
440-450 mm. The insulating tube of the
cable harness should not project into the

steering calumn iacket by more than 15-20
mm {Fig. 46-7/1},

Install the tightening strap on the steering
column jacket and fighten the two hex-
ogon nufs.

Wind the cables onio the steering tube
by turning the steering wheel taward the

46-7/2

14.

Fig. 46-7/1

A Coble apeping on the bearing assembly
8 Coble opening on the steering tube
C Lack beil af steering lock
D Number of coble turns:
20—21 turns on steering lube without fabric
hose
i? turns on steering fube with fobric hose

left while on assistant holds the cobles at
the cable opening A on the bearing as-

sembly (Fig. 46-7/1).

Starting from this position loosen the furns
of the cables by turning the steering wheel
about three turns toward the right. in this
position of the steering iube press the tube
into the serrotions of the steering coupling
ofter having made sure that the steering
wheel is in the deod center position.

Note: When the steering tube is instolled, the

i5.

front wheel must be in the straight fore
and aft position, the sieering and the
steering wheei must be in the dead center
position.

Use Center Position Check Screw 186 589
00 23 to check the dead center position of
the steering. If the dead center position
of the steering does not correspond to the
straight fore and oft position of the front
wheels, the odjustment of the front wheels
must be carrected by adjusting the tie-rods

{for details see Job No. 40-3).

Turn the steering wheel hard over to the
left and to the right in order to check
whether the steering tube is correctly in-
stalied. At the same time moke sure ihat
on left lack the cables are nat under tensile
stress at the cable opening A on the beor-
ing assembiy by means of the coble clip
{see Fig. 46-7/1},




16. Place the upper clamping screw in the 17. Screw in the grub screw far the steering
steering coupling and tighten the hexagon tube in the top af the steering calumn
nut. jacket.

Only specified clomping screws may be

) . 18. Connect the cables for the flash direction
used for the steering coupling.

signals and the horn to the cable con-

The clamping screws should be so tight- nector on the wheel orch assembly.

ened that the steering coupling is seated

firmly on the steering worm and on the 19. Connect the graund cable to the negative
steering tube. Excessive tightening should terminal of the battery. Check whether
be avoided in order to prevent the screws the horn and the flash direction signals
from being strained and from snapping. are working properly.

Il. Models 180, 180 a, 180D, 190D, 220 a, 219, 220 S, and 220 SE
with DB Re-Cirevlating Bail Steering Type LO

The removal and installation procedures far the steering tube are the same as on Model 190;
the following details, hawever, require aftention:

Upper Beam Flash Signal Switch Attached Directly to the Steering Column Jacket
Since on recent cars af Models 190, 190D, 190 SL, 219, 220 S, ond 220 SE the upper beam flash
signal switch has been ottached directly to the steering column jacket and since the switch pro-
jects into the steering column jacket, it is necessary to loosen the fwo Phillips head screws for the
switch before removing or installing the steering tube and to pull the switch slighily back before

the steering tube is removed. The same applies to export cors provided with a flash signal switch
with outomatic return mechanism.

il. Model 190 SL

The removol and installation procedures for the steering tube and the steering column jacket
are described in Jab No. 46-8.

IV. Models 180 b, 1B0 Db, and 190 Db

The removal and installation procedures far the steering tube are the same as on Model 190.
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Removal and Installation of Steering Job Ne.
Column Bracket and Lock 46-8

I. Models 180, 180 a, 180 b, 180 D, 180 Db, 190 D, 190 Db, and 219

The removal and installation procedures for the steering column bracket and lock ore the some
os on Madel 190.

Il. Madels 220 q, 220 S, and 220 SE

Removal: b) On Model 220 a and the 1* version of
Model 220 S the ignition conirol knob {10}

(octane number compensotor) is to the

1. Disconnect the ground cable at the nega- right of the choke control knob. The puil

tive terminal of the battery. switch for the demisting blower is arranged
to the left of the charging light {Fig. 46-8/2).

2. Remove the instrument cluster (see Job No.
54-11).

3. Set the steering lock to the “garage”
position and toke out the ignition key.

4. Remove the cabie cover in the left glove
compartment and unscrew the caver plate
on the steering column below the instru-

ment panel,
5. Loosen the two hexagon nuis an the Fig. 468/
tightening strap for the steering column
jacket and remove together with washers. 1 Puil switch for roaf light
: H H 2 Rotary light switch
Pull aut the tightening sfrap, taking core 1Pl it for iostrumant fighting
not to damage the mounting plate for the 4 Puli knab far return mechonism of trip

recarder
5 Chorging light
4 Steering lock
7 Storter push-buttan switch

control knobs.

6. Unscrew the pull switch for the roof light 8 Chake control knah
,,i h b 1 hf it h 2 d “ 2 Pyll swilch for demisting blower
( )a the ro ary lig SWITC ( ) an Py 10 Decorative cover
switch for the instrument lighting {3) and 11 Green pilot light far demisting blower
. . 12 Red pilot light far flosh direction signal
pull them aut of the mounting plate with- 19 Fuel reserve indicator
aut disconnecting the cabies {see Fig. 46- 14 Trip recorder
8/1 15 Cumulative mileage counter
)' 16 Oil pressure gage

17 Cooling watar thermamelar
18 White startar pifo! light

7. Unscrew the choke control knob (8) with 37 e unper beom pilol ight
escutcheon (Fig. 46-8/1}. i

Note: a) On Madel 220 SE there is no choke c} It is necessary to disconnect the ignition
contral knob (8). The arrangement of the confrol cable from the distributor before
other contral knobs on the mouniing plate the mounting plote can be removed {see
is as shown in Fig. 46-8/1. Job No, 30-8}.
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8.

9.

10.

Fig. 46-8/2

Pull switch for roaf ligh!

Rotary light switch

Pull switch for instrumen: lighting
Puil knob for return machonism of irip
recorder

Pull krob for demisting hiower
Charging light

Stearing lock

Starter push-buttan switch

Choke con’ral knab

ignition contral knob {aclone rumber
compensator)

E N

& D m N LR

—_

11 Green pilot light for demisling blower
12 Red pilct light for fiosh direction signcl
13 Fuel reserve indicator

14 Trip recorder

15 Cumylotive mitenge counter

16 Oi} pressure goge

17 Coaling water thermometer

15 White starter pilot light

19 Blue upper beam pilot lighi

20 Spcedometer

lLoosen the hexagon nuis of the itwo set
screws on the right hond side which fix the
mounting plate for the control knobs to
the lower part of the cowl and remove, the
nuts together with the spring washers. Then
pull out the mounting plote.

Working from the aperture of the instru-
ment cluster loosen the two hexagon nuts
for the steering column bracket and re-

move together with washers and crimped
washers {see Fig. 46-8/3).

Press the steering column slightly down
and pull out the steering column bracket
together with the lock (6) (Fig. 46-8/3).

Note: If shims were installed between the

1.

steering column bracket and the cowl, re-
move the shims from the stud screws.

Unscrew the contact cap (3) from the
steering lock and disconnect the cables
(see Fig. 46-8/3).
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} Bracket far mounting piale

2 Aperture for instrument cluster in instru-
ment panel

3 Contoct cap o! steering fodk

4 Stud screw

5 Shim

4 Steering column brocket and fack

7 Wing nut for set screw

8 Pult switch for demisting biower

9 Sigrier push-bulton swilch

10 Mounting plate for cantral knobs

11 Pull switch for instrumen? lighting

12 Rotary Jight switch

13 Pull switch for roaf light

Installation:

12,

13.

Connect the cables to the contact plate of
the steering lock. Pay attention to the color
coding:

Connect the red cable {lead number 57} to
terminal 30, the black cable {lead number
10} and the black/red cable (lead number
24) to terminal 15,

the bive cable {lead number 72) to terminal
61 {see Job No. 15-21).

Install the steering column bracket with
lock, the washer and crimped washers and
finger-tighten the two hexagon nuts (see
Fig. 46-8/3).

Note: During installation the steering lock

must be in the "garage” pasifion.

If necessary shims can be installed between
the steering column bracket and the cowi
as required (see Fig. 46-8/3).




14,

15.

16.

17.

18.

19.

Insert the choke coble in the mounting
plate for the control knobs ond screw on
the escutcheon and the knob.

Install the mounting plate. Make sure that
the two set screws on the right side of the
mounting plate ore adjusted to the correct
height. After adjusting the set screws tight-
en the wing nuts (7). Screw the hexagon
nuts and the spring washers onto the set
screws and tighten (see Fig. 46-8/3).

Screw on the pull switch for the roof light
{1), the rotary light switch {2) and the pull
switch far the insirument ponel lighting (3)
(see Fig. 46-8/2).

Attach the tightening strap for the steering
column bracket and screw on finger-tight.

Align the steering column and finolly tight-
en the two hexagon nuts for the affachment
of the steering column bracket.

As a check of the steering lock turn the
key to the position “Halt" (stap} ond take
it out.

in this position the lock bolt must engoge
in the steering tube when the steering
wheel is turned and thus lock the steering.

20.

21.

22.

23.

Position of the Steering Lock:

Key in position "Halt” {stop): ignition
switched off, steering locked. The ignition
key con be taken out.

Key in position “Garage” : ignition switched
off, steering free. The ignition key can
be taken out.

Key in position “Fahrt” (drive): ignition
switched on, steering free. The ignition key
cannot be taken out.

Install the instrument cluster {see lob No.
54.19),

Install the cobie caver in the left glove
compartment ond screw the cover plate
to the steering column below the insiru-
ment panel.

Connect the ground cable to the negative
terminal of the battery. Check whether the
horns and the flash direction signals work

properly.

On cors of Models 2200 and 2205 with
ignition conirol cable connect the cable
to the distributor {see Job No. 30-8).

1. Model 190 SL

Removal:

Note: Cars of Model 190 5L as from Chassis

1.

2.

End No. 8501846 are provided with a
steering lock os a standard part.

Disconnect the ground cable at the nega-
tive terminal of the battery.

Disconnect the cables for the flash direc-
tion signals and for the horn fram the cable
connector on the wheel arch panel.

3.

Unscrew the upper beam flash signal
swiich from the steering column jacket.

In the case of the 1% version switch loosen
the tightening strap, remove the switch but
do not disconnect the cables. in the case
of the 2" version switch which is fastened
directly to the steering column jacket, un-
screw the twao Phillips head screws and
discannect the cables. Remave the switch
and pull the cable harness out of the steer-
ing column jacket.

46-8/3



Note: For the fiash direction signal switch

with automatic return mechanism {on
export cars) the procedures are the same
as for the 2" version upper beam flash
signal switch.

Fig. 46-8/4

1 Steering cajumn jotket
2 Cabla horness for staering tube
3 Meedie beoring
4 Rybher ring for coble ot steering column jocket
5 Rubber sleeve for cable attochment
& Siecring fube
7 Universal join?
8 Hexogon screw
9 Washer
10 Lock washer
11 Hexagon nut
12 Ground cable
13 ‘Washer
14 Hexagon nut
15 Suppart for steering cotumn bracket
14 Washer
17 Hexagan scraw
18 YWosher
19 Hexagon nut
20 Retoining clamp for steering column jocket
21 Hubber suppart for steering caolumn jocket
22 Hexagan nut
21 Lack washer
24 Washer
253 Hexagon screw
24 Koy
27 Spting washer
28 Cylinder screw
29 Cylinder screw
30 Sieering wheet
31 Locking piote
32 Hexagon nut
33 Shim

4. Loosen the upper clamping screw of the

universo! joint on the steering tube and
remove.

. Set the steering lock to the "garage” po-
sition so that the lock bolt does not engage
in the steering tube; then take out the
ignition key.

46-8/4
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10.

On Convertibles fold back the roof and on
Caupés remove the roof.

Pull out the steering tube giving due atten-
tion to the cable harness. i necessary loos-
en the steering tube by tapping the upper
shank of the universal jaint lightly with a
hammer. Do not apply force fo the steer-
ing wheel.

. Laosen the two hexogon screws (25} for

the retaining clamp {20) at the top of the
cross strut in the cow! and remove the
clomp together with the rubber support
(21) and the shims (33} (Fig. 46-8/4).

Loosen the hexagon screw fixing the steer-
ing lock to the steering column jacket. Un-
screw the grub screw of the bottom of the
steering lock.

Woarking from the engine compartment
side loosen the two hexagon nuis {19} at
the bottom of the steering calumn jacket
support. If necessory also loosen the two
hexagon screw {17) attaching the suppart
to the cowl. Pull the steering calumn jocket
out toward the reor and remave the steer-
ing lock (see Fig. 46-8/4).

Note: Before puliing out the steering calumn

11.

jacket mark it in relation to the support. If
necessary the rubber ring (4} for the
attachment of the upper beam flash signal
switch cable harness must be removed
from ihe steering column jacket together
with the tightening strap attachment.

Remove the contoct cap from the steering
lock, disconnect the cable and remove the
steering lock.

instaliation:

12,

Connect the cables to the contact plate
of the sieering lock and pay aitention to
the color coding of the cables:

Connect the red cable {iead number 57} ta
terminal 30,

the black cable {lfead number 10)
and

the black/red cable (lead number 24) to
termingl 15,

the biue cable (iead number 72} to
terminal 61 {see Job No. 15-21).




13.

14.

15.

16,

Insert the steering column jacket inta the
operture of the instrument panel, install
the steering lock and fully insert the steer-
ing column jacket. Fix the steering lock in
the slot in the steering column jocket by
means of the grub screw at the lawer side
of the lock but do not clamp the steering
lock in position.

Clomp the steering column jacket to the
support on the cowl noting the position
marked during removol and making sure
that the steering lock is carrectly posi-
tioned.

Insert the steering tube into the steering
column jacket ond pull the cable harness
through the cable guide tube of the steer-
ing. When doing this the steering lock
must be in the “goroge” position.

With the front wheels in the fore and oft
pasition and the steering wheel and steer-
ing ossembly in the deod center position
press the steering tube onto the serroted
part of the universal joint,

Note: Use Center Position Check Screw 186

17.

589 00 23 to check the dead center position
of the steering. !f the dead center pasi-
tion af the steering does not correspond
to the straight fore and oft position of the
front wheels, the adjustment of the frant
wheels must be corrected by adjusting the
tie-rods (see Job No. 40-3).

Install the upper clomping screw on the
universal joint and tighten.

Note: Only specified clamping screws (hex-

18.

agon screws) moy be used for attaching the
universal joint to the steering tube ond
to the steering worm,

These screws should be tightened until the
steering caupling is seofed firmily on the
steering worm and on the steering tube.
Excessive Hghtening should be avoided
in order to prevent the screws from being
strained and from snopping.

Detach the steering column jocket again
from the support on the cowl and move
it to obtain a distance of 2-2.5 mm be-

19.

20.

tween the steering column jacket and the
steering wheel hub,

Slightly tighten the two hexogon screws
at the botom of the support ond if neces-
sary the two hexagon screws for attaching
the support ta the cowl.

Slide the rubber suppart (21) with shims
{33) onto the cross strut under the steering
column jocket ond install the clomp, In-
stall the two hexagon screws (25) from
below and tighten. Also tighten the clamp-
ing screw of the steering lock (see Fig.
46-8/4).

Note:

a) The height of the steering column jacket

Pt}

7.

22,

can be adjusted from obove by inserting
or remaving shims between the cross strut
and the rubber support.

The steering lock can be moved in the
longitudinal direction of the steering col-
umn jacket inside the slot for the grub
screw. The cylinder of the steering lock
must be positioned in the center of the
operture in the instrument panel ond
shaulo project about 1-2 mm.

Now tighten the screws and nuts on the
suppart making sure that the steering tube
is pasitioned in the center of the steering
calumn jocket. if necessary loosen the
suppart and move it to center the steering
tube.

To check the steering lack turn the ignition
key to the position “Halt” (stop) and toke
it out. In this position, when the steering
wheel is turned, the laock bolt must engage
in the steering tube, thus locking the steer-

ing.
Positions of the Steering lLock:

Key in pasition “Holt” (stop): ignition
switched off, steering locked. The ignitian
key can be token out.

Key in position “garage”: ignition switched
off, steering free. The ignition key can he
taken out.
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23.

Key in position “Fohrt” {drive}): ignition
switched on, steering free. The ignition key
cannot be taken out.

Connect the cables for the flash direction
signals ond for the horn to the cable
connector on the front wheel orch (front
left}. Poy attenfion to the color coding.
The calor coding of the cables of the
steering tube harness must correspond to
the color coding of the main coble har-
ness.

24,

25,

Attach the upper beom flosh signol switch
to the steering column jacket. In the cose
of the 1%t version switch clomp the swiich
to the steering column jocket with the
tightening strap. In the case of the 2
version switch pass the coble through the
steering column jacket and connect it to
the flash signal switch. Then screw the
switch to the steering column jocket.

Connect the ground cable to the negative
terminal of the battery and check whether
the horns and the flosh direction signols
ore working properly.

Subsequent Installation of a Steering Lock on Model 190 SL

Modification of the Steering Column Jacket

When a steering lock is installed subsequently, the steering column jacket need not be

replaced, since it can be modified for the instollation of the steering lock. To do this
mark and file the two slots on the steering column jacket as shown in picture 3 in Fig.
46-8/5, making sure that the two slots are aranged ot the carrect distance from ane

anather and ot an angle of 90°.

Picture 1

Picture 2 a 2 3

tt 855
! Section C-D
7 p—
e
4
i
; & 22 Picture 4
Picture 3 -9
Fig. 46-8/5

g Instrument penel
b Aperiure for eylinder
¥ Sleering lock
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2 Sigering cofumn jozket
1 Steering tube
4 Push.button swilch



b} Aperture for Steering Lock in Instrument Panel

After having mounted the steering column jacket on the steering tube, cut out the circu-
lar opening (b) {approx. 34 mm @) on the instrument panel to toke the cylinder of the
steering lock. To do this loosen the hexagon screw on the steering lock and back out the
grub screw slightly so that the steering lock can be moved on the steering column jocket.
When filing the opening check the steering lock for position several times (Fig. 46-8/3).

c) Starter Switch
Remove the starter switch and replace it by the plush-button switch {4) Part Na. 000 545 27 08
(see Fig. 46-8/5).

d) Cables and Leads

1. Reploce the soldering sleeves on the cable ends at the starter switch by cable terminals

43 x 0.8 and Hellermann rubber grommets after having shortened the insuloting tube
by 80 mm.

2. Connect the lead from the starter (terminal 50} to the push-button switch.

3. Connect the new lead Part No. 12154016 38 from the steering lock {terminal 15-24} to the
push-button switch.

4. Connect the lead from fuse No. 2 to the steering lock {terminal 15-24}.
5. Cannect the lead from the rotary light switch (terminal 30) to the steering lock (terminal
30).

Note: The charging light is not removed from the instrument panel.

e) Parts Required for Subsequent Installation of Steering Lock on Model 190 SL

Number Designation N° de pieza

1 Steering tube with lock ring [overall length 1135 mm}

Standard version 121 460 0% 09
1 Steering tube with lock ring {overall length 1175 mmj

Speciai version 121 46014 0%
H Steering lock for steering column jacket with 38 mm

tube diameter on left-hand drive models 000 46207 30
1 Steering lock for steering column jocket with 34 mm

tube diameter on left-hond drive models 000 452 08 30
1 Steering lock for steering column jacket with 34 mm

tube diameter on right-hond drive models 000 442 09 30
1 Steering column jacket with 38 mm tube diameter 121 460 3416
H Steering column jocket with 34 mm tube diometer 121 46037 16
! Steering column jacket with 34 mm tube diometer for

longer steering tube 121 460 42 16
1 Starter push-button switch 000 54527 08
i Escutcheon for push-button switch 123 5450072
i Washer for push-button switch 13699042 40
i Washer for push-button switch 121 990 24 40
3 Spade terminol 4 x B N 261
3 Rubber grommet 000 997 01 81
3 Electric lead 8 2.5 DIN 72 551 from steering fock

to starter push-button switch 121 54016 38
1 Hexagon screw M B x 40 DIN 941 — 8 G
1 Lock washer B 8 DIN 127
1 Hexagon nut M 8 DIN 934 — 55
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Job Na.
44-9

Survey of Center Tie-Rods

A. General

On Models 180 to 220 SE the center tie-rods differ in length and in the type of bracket for attach-
ing the steering shock absorber {see Fig. 46-9/1 and Table).

& =

b Fig. 46-9/1
C‘-} %
koS J—I-E? a) Version with straight bracke!
b) Version with curved brocket
¢} Versian without bracket
c :
e =5
Z-10%%

Survey of Center Tie-Rods

Center tie-rod
Model with greose nipples on |  with self-lubricating Length Remarks
ball joints ball joints mm
Part No. Port Nao.
180, 180 D, 180 Db | 120 46011 05 [ 12046014 05 Bracket for steering shock
0y ke | 12400205 | 1204601305 absorber straight
Bracket for steering shock
190, 190 b 127 460 0% 05 121 4601505 obsarber curved
2861 {1st version) Elu(rudcel' for
s steering shock obsorber
121 46002 05 120 4601305 stroight. Installed up to
Chassis End Mo. 5501501
190 SL
[2nd version) Bracket for
; steering shock obsorber
121 46009 05 121 4601505 curved. Ipstolled as fram
Chassis End Mo. 5501502
219, 220q Withaut bracket for
2205, 220SE 121 460 07 05 180 4601305 32611 steering shock absorber

Note: The length of the center tie-rod is measured from center ball stud to center ball stud.

Center Tie-Rods with Self-Lubricating Bail Joints

On Models 180 g, 180 b, 180 D, 180 Db, 190, 190 b, 190 D, 190 Db, 190 5L, 219, 220 'S, and 220 SE
the tie-rods are now installed with self-lubricating ball bearings. For details see Job No.
33-4.

B. Removal and Installation

On Models 180 to 220 SE the removal and installation procedures for the center tie-rod are the
same as on Model 190 but on the six-cylinder models it is nat necessary to remave and attach the
steering shock absarber.
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Removal and Installation of Steering Job No.
Shock Absorber 46-10
A. General

The Models 180, 180 q, 180D, 190D, 190SL, 220 a, 219, and 220 SE are equipped with different
steering shock absorbers (see Tables below). Apart from the standard steering shock absorbers
special export type steering shock absorbers are available far countries where excessive dust
conditions prevail; they are provided with a rubber sleeve as a protection against the penetra-
tion of dust and sand.

Standard Version

Steering shock absorber Length mm
Model R . {Shock obsarbers Remarks
Part No. Designation tompressed)
180 180b bil F d
180 a, Stabilus or center fie-ro
180D, 180 Db 000 463 07 32 5tdZ 20 x 150112 268£1.5 with straight bracket
190D, 190 Db
Stobilus . For center tie-rod
190, 190 000 46315 32 T 20 x 135/3 2315 with curved bracket
. {1st version)
000 463 07 32 sz bl 26815 For center fie-rod
x with straight bracket
190 5L
. 2nd yersion)
Stabilus { )
000 4631532 253£1.5 For center tie-rod
T 20 x 1353 with curved bracket
219 .
Stabilus .
2300 000 460 00 66 T 20 x 12573 251 +2 Steering shock absorber
220 SE
Special Export Versian
Steering shock obsorber Length mm
Model Part No. Designation (Shock absarbars Remarks
compressed)
180 )
J80a, 1800 000 460 03 66 StdZ T 20 x 15015 268+1.5 fv‘i’{hc';’;g;gfgfikef
190D, 120 Db
i
N For center tie-rod
190, 190 b 000 440 04 66 T 20 x 3135/5 25315 with eurved bracket
{ist version}
000 460 03 46 StdZ T 20 x 150415 26B11.5 For center tie-rod
with straight bracket
190 5L
{2nd version)
000 46004 66 T 20 x 135/5 253£1.5 For center tie-rod
with curved bracket
!
219 )
2200 000 460 05 66 T 20 x 12507 251 +2 Eggf'g‘g,fg?:k absarber
2320 SE
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B. Removal and Installation

1. Models 180, 180 o, 180 b, 180 D, 180 Db, 190 D, 190 Db, and 190 SL
The removal and installation procedures for the steering shock absorber are the same as on

Model 190; on cars with three-point engine suspension the support bolt for the steering shock
ahsorber is attoched to the chassis bose panel and not to the front axle support.

il. Models 220 a, 219, 220 S and 220 S&

On these models the steering shock obsorber is not aftoched to the center fie-rod as on Model
190 but is connected to the steering gear orm by a ball pin (Fig. 46-10/1).

Fig. 46-10/1

When removing the steering shock absorber pull out the cofter pin, unscrew the castle nut and
press off the ball pin from fthe steering gear arm with Fixture 18658910 33.

When instolling the ball pin keep the cone free from ail and grease! Further procedures ore
the same as for Model 190.
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Removal and Installation of Steering Relay
Arm and Pivot Bearing

A. General

Job No.

46-11

The steering relay arms on Madels 180 ta 220 SE differ in length (see Table).

Madel Steering reloy arm Remarks
Part No. Length mm
180, 180 o,
R T 1204601019 152
190 D, 190 Db
instailed in cars with steering
1204601219 140 Part No, 1204601401 and Part
No, 1204602401
180D
Installed in cars with steering
120 4601019 152 Part No. 1204602401 and Fort
No. 12046031 01
Installed in cors with steering
121 4600019 170 Part No. 120 46031 01; but only
with three-paint engine suspension
190 5L
ansmllde Enz(;:ars ;iﬂ}l stezring
art No, 32046024 31 and Part
1204601017 152 No. 120460 31 01; with three-point
and four-point engine suspension
219, 20 q,
220's, 220'SE 180 4600219 135

B. Removal and Installation

On Models 180 to 220 SE the removal and installation procedures for the steering relay arm

ond the pivot bearing ore the some as on Model 190.

C. Checking and Repair

On Models 180 fo 220 SE the pracedures as well as the dimensions and tolerances for the check-
ing ond repairing of the steering relay arm and the pivot bearing are the same as on Model

1%0.
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Removal and Installation of Steering Job No.

46-12/1 and Table).

Gear Arm

A. Generadl

On Models 180 to 220 SE the steering gear arms differ in the length “a”, the height “c” and
the offset “b”. The length "a” is measured from the fulerum of the steering geor arm on the
steering shaft to the fulcrum of the ball pin of the tie-rod on the steering gear arm {see Fig.

46-12

i
|
L] T
Fig. 46-12/1
Steering gear arm
Model tength | Offset | Height Remarks
Port Na. “o" mm "b" mm et mm
(18t version)
120 463 02 03 152 41+0.3 64205 For steering Part No. 120 460 11 01 and
Port No. 120 46018 01
180
{F?nd yerson) Part No. 120 460 14 01
+ " ar steering Part No. 1 ,
1204630501 152 03 1 44205 | bor'No., 120 460 24 01, and Part No.
120 460 31 01
{is! version}
120 46308 03 140 32+0.3 57£05 For steering Part No. 1204601401 and
Part No. 120 460 24 01
180D
{2nd version)
120 46305 01 152 39x0.3 64105 For steering Port No. 120 460 24 07 and
Port Mo, 120 460 31 03
%EO ccz),b] 80 b,
0 Db,
190,190 b 120 463 05 01 152 39105 64105
190D,190Db
€Fm o) 120 460 24 (1 ond
" ar steering Part No, 401 on
121 4630100 170 0:03 | 75205 | byt No, 120 460 31 01 but only for cars
with three-point engine suspension
190 5L
{2nd version)
For steering Part Ne. 120 46024 01 and
120463 0501 152 39103 6405 Part No. 12046031 01; far cars with
three-point and four-peint engine
suspension
219,220 o,
2205, 180 463 03 0% 135 30+03 55+0.5
220 S5E

Note: The steering gear arm Part No. 120 463 02 01 installed an Model 180 for steering ossem-
blies Part Na. 120 460 11 01 and Part No. 120 460 18 01 (steering shaft diameters 25.4 and
28.5 mm) has smaller serrations than the steering gear arm for steering assemblies with
o steering shoft diameter of 30.0 mm.
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B. Removal and Installation

On Models 180 to 220 SE the removal and installatian pracedures for the steering gear arm are
the same as on Model 190 but on six-cylinder engines the steering shock absorber must be re-
moved and attached to the steering gear arm {see Job No. 46-10).

Job No. Removal and Installation of Steering
46-13 Coupling

I. Models 180, 180 a, 180 b, 180 D, 180 Db, 190 D, 190 Db, 220 a, 219, 220 5, and 220 SE

The removal and installation procedures for the steering coupling jointing disk are the same as
for Model 190.

H. Model 190 5L

The steering coupling is not provided with a jointing disk but takes the form of a universal joint.

Removai: installation:
1. Remove the steering fube (see Job No. 3. Press the universal joint onto the steering
46-8). warm serrations and fix in position by

means of the clamping screw.
2. Unscrew the lower clamping screw of the
universal joint and pull the universal joint 4. Install the steering fube {see lob No. 46-8}.
off the steering worm.
Note: in case of repairs the complete univer-
sal joint must be replaced.
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Fuel System Group 47

Job No. Designation Page
47-1 Removal and Installation of Fuel Tank 47-1/1
A. General 4711
B. Removal and Instollation 47-11
C. Screw Plug for Fuel Tank 47-1/5
47-2 Removal and Installation of Fuel Level Indicator 47-311
47-3 Testing of Fuei Level Indicator 47-31
474 Hints for Fault Tracing at Fuel Gage 475
47-5 Checking and Repair of Fuel Tank 47-5
47-6 Removal, Cleaning, and Installation of Fuel Pass Filter 47-6/1
A. General 47-6/1
B. Removal, Cleaning, and Installation of Fuel Pass
Filter with Wire Mesh 47-6/1
C. Removal, Replacement, and Instaliation of Fuel Pass
Filter with Micronic Element 47-6/1
D. Fuel Pass Filter with Change-over Cock 47-8
47-8 Checking af Fuel Feed Pump on Model 220 SE 47-8
47-9 Remaval and installatian of Fuel Feed Pump on Model 220SE 47-9
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Job No.

Removal and Installation of Fuel Tank =

A. Generadl

On Models 180 to 220 SE the fuel level in the tank is indicated on the fuel goge. Models 180,
1800, 180 b, 180D, 180 Db, 190D, 190 Db, 219, ond 220 SE ore not fitted with a reserve fuel
line. When the fuel level in the tank is down to 5 to 6 liters, the red warning light lights up
on the fuel gage. Models 190 SL, 220 o, and 220§ are fitted with o reserve fuel line and a fuel
change-over cock.

B. Removal and Instailation

On Models 180 o 220 SE the removal and installation procedures for the fuel tank are essentially
the some as on Model 190.

To check the fuel gage fill up with fuel slowly ofter the installation of the fuel tank and on
cars without reserve fuel line get o second mechanic to watch the red warning light on the
fue! gage in the instrument cluster. The warning light must go out after 5 to 6 liters have been
put in the fonk,

Fuel Gage Graduation

Model Reserve Ye full 4 full 34 full full
180, 180 @, 180 b, 180D,
128{) Dh, 190D, 190 Db, 6 it 14 jir. 28 Hr. 42 fir, 56 ltr,
19
1503t 220e, 55 lir. 16 lr. 2. a8 I, 64 It
220 SE 56 lir. 15 itr. 30 . 45 itr. 40 ltr.

During removal and installation the following details require attention on the models listed
below:

I. Models 180 D, 180 Db, 190 D, and 190 Db

Disconnect and connect the fuel refurn line on the tank. The connection for this line is marked
by the letter "R” stamped on the fuel tank.

li. Models 220 g and 220 5§

Disconnect and cannect the reserve fuel line on the fuel tank. On cors of Madel 2205 with
built-in scavenging device also disconnect and connect the fuel return line on the filler neck,
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11l. Model 190 5L

Disconnect and connect the reserve fuel line. The fuel tank is ventiloted by the one-turn cap
(16) {Fig. 47-1/1). On this model the vent line is not required.

Fig. 47-111

1 Fuel line

2 Reserve fuel line

1 Adopler

4 Seoling ring

5 Adopler

6 Sealing ring

7 Hexagen nut

8 Lock wosher

9 Washer

10 Reinfarcemant plate
11 Hexagen nut

12 Spring washer

13 Fuel level indicolor
14 Gasket

15 Fuel tank

16 One-turn cap

17 Sealing ring

18 Cuif

19 Rubher hose

20 Breathing line

2} Rubber hose ‘
22 Hase clomp ‘
23 Hose strap

24 Seoling ring

25 Screw plug with screen

When complaints are received about fuel leakage through the fuel tank filler cap two vent
lines {2) and (3) can be subsequently installed in the fuel tank (1). These lines, which are con-
nected to the vent tube, provide pressure compensation if over-pressure should occur in the i
fuel tank. The vent tube is attached to the right wheel arch pan in the trunk compartment and ]
runs into the open. The ventilated filler cap of the fuel tank must be replaced by a non-ven-

tilated cap (Fig. 47-1/2).

1. Empty and remove the fuel tank.

2. Drilla 5mm @ hole into both the front and
rear second corrugation at a distance a =
170 mm from the left side af the fuei tank
(Fig. 47-172).

Note: Ohserve the safety regulotions when
soldering.

4, Solder the vent lines (2) and (3) to the
corrugations and lay them along the

breathing line (4} {Fig. 47-1/2). Fig. 47-1/2
1 Fuel ll?nk
Note: Solder the vent lines to the breothing 3 Vent fine
fine in such a way that they are flush with 3 Brocthiog fine
the highest point of the brecthing line. é Saidering poins
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3. Saw off the two vent lines (2} and {3} flush
with the pipe socket of the breathing line
(4) (Fig. 47-1/2)

6. Install the fuel tank,

7. Attach the breathing line (4) to the fuel
tonk (1) and the filler neck (5) {Fig. 47-1/5).

8. The vent lines (1) ond the vent tube (2
must be made in a workshap os shown in
Fig. 47-1/3.

Section A-B

M 2:t
Rodius as small as possible /

Fig. 47-1/3

T Bundy pipe 4.75x0.72
approx. 355 mm extended leagth

21333 2 Bundy pipe 10x0.72

9. Instali the vent tube {12} on the right wheel @ holes inta the floor panel of the frunk
arch pon in the trunk compartment. To do compaortment and fit suitable rubber grom-
this drill @ 14 mm ¢ hole and two § mm mets {16} and (17} in the bores. Now instoll

the vent ifube so thot the tube projects
approx. 5~10 mm beyand the rubber grom-
met and then fix it to the wheel arch by
means of o pipe clip (15) (Fig. 47-1/4).

10. Bend the cannecting pipes {7) ond {8} and
fit them to the vent lines of the fuel tonk
and to the vent lines of the vent tube (Fig.
47-1/5).

11. Cannect the cannecting pipes {7) and (8) to
the vent lines of the fuel tank and to the
vent lines of the veni tube and aHach the
hose clips {Fig. 47-1/5).

_ Note: Only fuel-resistant synthetic-rubber hos-
Fig. 47-1/4 es with vulcanized fabric cover shouid be
used as connecting hose.

12 Ven! tube
13 Vent line
14 Ven! line
15 Pipe clip 12. Replace the filler cop of the fuel tank by a

16 Rubber grammet R
17 Rubber gromme! non-ventilated cap.
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Note: The non-ventilated filler cap for the fuel
tank is marked on the bottam with the
words OHNE LUFTUNG (non-ventilated).
This cap must only be used for fuel tanks
equipped with ventilating lines.

Fig. 47-1/5

1 Fuel tank

4 Breathing line

5 Filler neck

7 Connecting pipe
g Connecting pipe
9 Rubber hose

10 Double pipe clip
11 Pipe holder

IV. Model 220 SE

on the left side {seen in the direction of travei). The

The suction line canneciion an the fuel tank is
heel trough is connected by a hose fo the fuel fank

fuel feed pump located under the left spare w

Section A-B
pe— 10
{
Bore 4.9 @; pipe soldered leak-proof
Pipe cut off and soldered leak-praaf
l Pipe length removed
C
o~ uB
A N o -B-
4 5
25 [

120997 13 82 {halved)

b

1 / ﬁ Bundy pipe 4.75 x 0.72; =~ 235 mm long

o

]

~

?l B \ l U J { Pipe cut off, deburred ouiside and inside, blown out

Soldered

k

\,./150 Z-1290

S0 Fig. 47-1/6

rot—— 164 i
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syction line. The fuel return line between the injection pump and the fuel tank is screwed down
ot the same place as the return line an Diesel engine cars.

On recent cars of Model 220 SE Cabriolet and Coupé the fuel tank vent iine is locafed on the left
side of the fuel tank. If complaints are received about fuel leakage from the vent line on older cars
of Models 180 to 220 SE {except 190 SL} the vent line can be subsequently installed as shown in
Fig. 47-1/6.

C. Screw Plug for Fuel Tank

i. Models 180 to 220 S

The screw piug is provided with a screen jacket filter. When the screw plug is screwed into the fuel
tank, the ring presses against a brocket in the fuel tonk and prevents unfiltered fuel from flowing
into the suction line.

Il. Model 220 SE
1 Version

A sealing ring (7) hos been instailed in the screw plug (4) in the upper part of the screen jocket (6).
When the screw plug is screwed in, the lip of the sealing ring is pushed over the fuel suction line
{1) ond provides a seol against the screen (Fig. 47-1/7).

Fig. 47-1/7

1 Fue! suction line

2 Brocket in fual tank
3 Fuel tank

4 Sgraw piug

5 Fiange

& Scraan iocket

7 Saaling ring

2™ Version

Because of the law suction head of the fuel feed pump the fuel suction line in the fuel tank was
lowered.

For this reason o smoli number of cors have a screw plug without screen jocket in the fuel tonk
and hove a filter soldered to the fuel suction line which is paraliel to the fuel tonk bottom. On
this version the filter (screen jacket) cannot be cleaned. If the filter should be clogged by impu-
rities in the fuel or in the tank, the fuel tonk must be replaced by a new tank with a 3™ version
screw plug.
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ard Version

The screw plug (4) is provided with a screen jacket (6). The screen jocket is covered at the top by
a lid (7). The fuel suction line {1} is soldered to the threaded socket (5). The screw plug (4) must be
screwed through the lower and upper threads of the threaded socket (5).

Fig. 47-1/8

1 Fuel suchion line

2 Fuel tank

3 Sealing ring

4 Screw plug

5 Thrended socket

& Screen facket :
7 Lid :

padrii]
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Removal and Installation of Fuel Job No.
Leve! Indicator 47-2

On Models 180 to 220 SE the removal and instollation procedures for the fuel level indicator are
the same as on Model 190. Please note that the fuel level indicator should only be installed with

the fuel-resistant sealing compound Teroson LB 1020/1 since all other sealing compounds are sol-
uble in gasoline.

Note: On Models 190 5L, 220 o, and 220 S with reserve fuel line {without warning light) the fuel

level indicator has only one electrical connection. On recent cars the float of the fuel level
indicator has been mode rattle-proof when the tank is completely full or completely empty.

. . Job No.
Testing of Fuel Level Indicator 53
Remove the fuel level indicator {see Job No. 47-2).
B L mg 4730

Testing Procedure:

1.

2

With the float lever swinging freely check the distance “H” from the lower edge of the float to
the flange of the fuel level indicator. This distance should be on Models:

180, 180 a, 180 b, 180D, 180 Db, 190 D, 190 Db, 219 (56 liters tank capacity) = 172 mm
190 SL, 220 @, and 220§ (64 liters tank capacity) = 194 mm
220 SE {60 Titers tank capacity) = 179 mm

Check the length "R" of the fuel level indicator from center fulerum to center fioatl. it should

measure on Models:

180, 180 o, 180 b, 180D, 180 Db, 190D, 190 Db, 219 R==x151 £ 2mm
190 SL, 220 0, and 220 3 R=175 % 2mm

220 SE R =159 £ 2mm

47-31



3. Connect the fuel leve! indicatar to a fuel gage via o battery. As an expedient, the fuel level
indicator, which has been removed from the vehicle, con be reconnected o the cable sheaf of
the tail light wiring harness and the function of the fuel level indicator can be checked in the
individual float positions on the fuel gage of the instrument cluster.

Float roised by Tank contents Test readings
mm liters ohms
180, 180 @ Level indicated | yg9 yq04, 180, 180 a ‘
180 b, 380 D.| 190 St by fuel goge  fienb, 1800, 190 5L 1835, 180D,{ 190 5L
180Db, | 2200 | 220 SE 180Db, | 2704 | 2205 | 186D, 20 a 220 SE
190D, | 2205 1900, | 2205 190 D, 220 §
190 Ob, N9 190 Db, 219 190 Db, 219
Distonce “b" 145 167 178 completely full 54 64 &0 | 180+10 | 180410 180+10
Distonce “¢” 14 123 141 34 full 42 48 45 | 157 +5 147%5 143%5
Distance "d” 73 78 101 VA 28 32 30 10943 1033 103£3
Distonce "&" 33 33 58 Vi full 14 i) 15 60£3 54+3 54%3

Note: The fuel level indicatar with the additional connection for the red warning light must be
checked far contoct transmission to the warning light. To da this let the float lever swing
freely. With the float lever in this position the warning light must light up after a switch-
on lag of 47 minutes. The deloy in the lighting-up of the warning light is caused by two
bi-metai springs built into the fuel goge. This delay is necessary in order o prevent the light
from constantly flickering on and off when the reserve fuel level is reached, as a result
of the movement of the gasoline when the cor is in motion. Raise the float by 5-7 mm (this
correspands to 56 liters of reserve fuel) on Models 180, 180 a, 180 b, 180 D, 180 Db, 190D,
190 Db, 219, and by 33-35 mm (this corresponds to 5.5 liters of reserve fuel) on Model
220 SE; in this position the warning light must no longer light up.

Job Na.
47.4

Hints for Fault Tracing at Fuel Gage

The hints for fracing faults at the fuel gage on Models 180 to 220 SE correspond to those de-
scribed far Model 190,

Job No.
47.5

Checking and Repair of Fuel Tank

On Models 180 to 220 SE the checking and repair procedures are the some as on Model 190.
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Removal, Cleaning, and Installation of Job No.
Fuel Pass Filter

A. General

47-6

Different fuel pass filters have been installed in the individuai models (see Table}:

Madel

Filter element

Connection threod

Remarks

180, 180 q, 180D,

On Models 180D, 180a, 190, ond 219

150, 219 Wire mesh auter T+t version
1800, 180D, 180 Db
Y y ! : . On Models 180D, 1804, 199, and 21%
]"gg g: ;398 Db, 190, Wire mesh inner 3nd version
180 q, 180 b, 790, . . . On Models 180 q, 190, ond 219
1905, 219 Micranic inner 34 versian o
On Models 190 5L and 2205
2200, 190 5L, 2205 Wire mesh outer 15t version
with reserve fuel chonge-over cock
: : 2nd yersion
1905L, 2203 Wire mesh inner with reserve fuel change-over cack
. . . 3rd version
190SL, 2205 Micronic inner

with reserve fuel change-over cack

Note: Model 220 SE is equipped with a fine fuel filter. Far checking procedures see Workshop
Manua!l Passenger Car Models as from August 1959, Job Ne. 00-15, Sectian C.

B. Removal, Cleaning, and Installation of Fuel Pass Filter with Wire Mesh

The procedures are the same as for Model 190.

C. Removal, Replacement, and Installation of Fuel Pass Filter with Micronic Element

The micronic element must be replaced every 48 000 km.

Fig. 47-6/1

1 Fual pass filler

2 Clomp
3 Filler cup
4 Spring

5 Filtar alement
& Sealing ring
7 Saaling rinp
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D. Fuel Pass Filter with Change-Over Cock

When the filter is removed and insialled both the reserve fuel line {2) and the actuating red (13)
on the pass filter must be removed and installed (Fig. 47-6/2).

Fig. 47-6/2

1 Fuel fine

2 Reserve fuel line

3 Seal

4 Fual pass filter with chonge-aver cock
5 Flexible hpse

& Hexagon nut

7 Lock wosher
4 5 8 Hexogon screw
9 9 Wire clomp with wing nut and
=l dome seal

10 Filter cup
11 Filter eiement
10 32 Snop ring
N 13 Seal
14 Lever
g 1 5 Actuating rod
16 Cottar pin
17 Washer
=2 12 18 Spring wosher
oy = 12 19 Spring wosher
20 Washer

21 Cotter pin

Job No. Checking of Fuel Feed Pump on
47-8 Model 220 SE

See Workshop Manual Passenger Car Models as from August 1959, Job Ne. 00-15, Section C.
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Job No.
47-9

Removal and Installation of Fuel Feed
Pump on Model 220 SE

The fuel feed pump (10) is located under the left spare wheel trough (6} and is covered by a
protective case {9). Before removing the fuel feed pump empty the fuel tank; this is necessory
because of the low position of the fuel feed hose (8) from the tonk to the fuel feed pump.

Fig. 47-9/1

1 Eleetrie caohle

2 Rubber grammet

3 Fuel pressure hose
4 Rubber cuff

5 Hexagon aut

6 Spare wheal rough
7 Hexogaon screw

0 Fuel feed hose

9 Protective cose
10 Fue! faed pump
11 Rubber melding
12 Hexogan scrow

13 Fixing cfip
14 Fixing clip

steady.,

15 Bonded rubbers buffer
14 Ground coble

Removal: 6. If the fuel feed pump has to be replaced,
unscrew the fwo hexagon serews (12) on
the fixing clips {13} and (14} and remove

. Unscrew the four hexogon screws {7} fas- the top ond bottom fixing clip.
tening the protective case (9) to the spare
WhE_EI trough () and remove the pro- 7. Remove the rubber molding (11) from the
fecfive case. retaining plates of the fuel feed pump.

. Unscrew the fuel feed hose (8} from the 8. Test the bonded rubber buffers (15} and
threaded union of the fuel feed pump hold- the rubber molding.
ing the threaded union on the pump
stendy. Installation:

. While holding the threaded union on the 9. Installation is the reverse of the removal
pump steady unscrew the fuel pressure procedure. Give attention to the follow-
hose (3). ing defails:

. Disconnect the two electric cables (1} and Attach the fuel feed pump to the fixing
{16} from the fuel feed pump. clips (13) and (14) and to the spare wheel

trough in such a way that the threaded

. Remove the cover in the left spare wheel union for the fuel feed line is horizontal.
trough and unscrew the two hexagen nuts Connect the brown cable (16) to terminol
(5) attaching the feed pump to the spare 31
wheel trough. When doing this have a
second mechanic hald the fuel feed pump 10. After installing the fuel feed pump check

all hose connections for leakage.
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Exhaust System Group 49

Job No.

Designation

Page

49-1

Removal and Instaliation of Exhaust System

49-1

491
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Job No,
49.1

Removal and Installation of Exhaust System

On Models 180 to 220 SE the removal and installation procedures for the exhaust system are es-
sentially the same as on Medel 190.

The fallowing details require attention:

1. Models 180 a, 180 b, 180 D, 180 Db, 190 D, and 190 Db

These models are not equipped with a pre-silencer.

Note: Model 180 D 1* version was equipped with a pre-silencer.

Il. Models 220 a, 219, 220 S, and 220 SE

These madels are equipped with two exhaust manifolds.
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Cooling System - Group 50

Jab No. Designation Poge
50-0 Cooling Water Circulation 50-0
50-1 Removal and Instailation of Radiator 50-1
50-2 Cleaning of Cooling System 50-3
50-3 Anti-Freeze Solutians 50-3
50-5 Checking and Adjustment of Fan Belt Tension 50-5/1
50-4 Cooling Water Thermastat 50-6/1

A. Steam-Pressure Thermostat 50-6/1

B. Wax Thermostat 50-6/1

C. Subsequent Instailation of Wax Thermostat 50-6/3
with By-Pass Control

D. Survey of Thermostats and Testing Instructions 50-6/4

E. Removal and Installation of Thermostat 50-6/4

50N







Job No.,

Cooling Water Circulation =5

On Models 180 to 220 SE the cooling system is essentially the some os on Model 190. Note the
failowing differences on the individual models:

1. Models 180, 180 D, and 180 Db

The engines of these madels ore not equipped with a woter droin cock on the crankcase.,

Il. Model 190 SL

The thermostot is instailed in the cocling water drain outlet. To provide preheating of the fuel-
air mixture the intake pipe hos been aitached to the coaling water circulation system.

lil. Model 220 SE

The heat feeler of the injection pump is installed in the caoling water circulation system.

Capacity of the Cooling System with Heat Exchangers in Liters

220 a, 219
zao,wou,mot,l 180D, 180 Db i 190 D, 190 Db ' 190 5L ' 2308930 &F
9 l 8.4 ‘ 93 ! 10 I 13
| |
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Job Na.

~ Removal and Installation of Radiator

On Models 180 to 220 SE the remaval and installation procedures for the radiator are essentially
the some as on Model 190.

The following details need attention:

a) General

The minimum distonce between fan and radiator must always be maintained. If difficulties should
arise, re-ream the fixing haoles for the radiator on the chassis base panel or on the stiffening plate.

b) Radiator Cap

The radiotor caps are marked by a number which is stamped on the cap; poy attention to this
number when replacing the cap or the plate valve. For Models 1804, 180b, 190D, 190Db,
190 SL, 220a, 219, 2205, and 220 SE use o radiator cop with the code number 100 (open-
ing pressure 1 atm} and for Models 180, 180D, and 180 Db use a cap with the cade number 40
{opening pressure 0.4 atm).

On both versions the vacuum valve opens at 0.1 atm.

open closed

Fig. 50-1/1

¢) Model 190 5L

When removing ar installing the radiotor take core not to damoge the fuel averflow line. Before the
cooling water is topped up, mave the two control levers for the heating system in the center of

the instrument panel to the right; this opens the reguloting volves on the heot exchanger to the
full.
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Job No.
50-2

Cleaning of Cooling System

On Models 180 to 220 SE the degreasing, scaling, and cleaning procedures for the cooling system
are the same as on Mode! 190.

Job No.
50-3

Anti-Freeze Sclutions

Only the commercial branded anti-freeze preparations should be used for the radiator. Details
about suitoble anti-freezes, the required mixing ratio for the individual models, and the corro-
sion inhibitors which can be mixed with the anti-freeze solution are contained in the latest brachure
on fuels, coolonts, and lubricants,
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Checking and Adjustment of Fan Belt Tension

Job No.
50-5

I. Models 180 0, 180 b, 190 D, 190 Db, 190 5L, 220 q, 219, 220 S, and 220 SE

The checking and adjustment procedures are the some as on Model 190.

Il. Models 180, 180 D, and 180 Db (Fan Belt for Woter Pump and Generator)

Checking:

1.

The fan belt has the specified tension if
moderote thumb pressure applied at the
center point between the water pump and
the generator pulleys depresses the belt
from its stroight position a distance of
610 mm.

Note: When checking the fan belt tension the

condition of the pulleys should also be
examined.

Badly worn pulieys shouid be replaced
since otherwise the fan belt rests on the
base of the pulley and cannot transmit
power.

Adjustment:

2. In order to adjust or re-tension the fan

belt slightly slacken the fixing screws {4}
and (7) on the generator bracket under the
generator, the clamping screw {2) and the
hexagon nut (3) {Fig. 50-5/1).

. Now move the generaofor until o correct

belt tension has been achieved.

. Tighten the fixing screws {4} and (7}, the

hexagon screw (2) and the hexagon nut
(3) {Fig. 50-5/1).

Note: If the fan belt has to be replaced, un-

screw the nut of the hexogon screw (1)

and remove the screw. Slacken the fixing
screws {4) and {7}, the clamping screw (2)
and the hexagon nut (3) {see Fig. 50-5/1),
so thot the generater can be moved ta-
ward the engine far enough for the belt
to be easily removed and put on.

Fig 50-5/1

5 Hexogon nut
4§ Hexogan nut

1 Hexagon screw

2 Hexagaon screw
{ciamping screw) 7 Rear fixing screw

3 Heoxagon nut 8 Terminal &1

4 Front fixing screw 9 Terminal 51

The fan belt must not be forced off or on
with the aid of a screw driver as this may
cause damage to the pulley and the belt.
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li. Models 180, 180 D, and 180 Db (Fan Belt)

Checking:

(see Section I, Para 1}).

Adjustment:

1. Unscrew the two hexagon screws attaching
the fan mounting {3} to the support (2).

2. Loosen the lock nut of the adjusting screw
(1) and turn the screw in and out until the
correct belt tension is obtained.

Note: The fan belt should not be given exces-
sive tension since this would put a strain
on the annular graoved bearing in the
pulley and may produce whining noises
of.the fan.

Fig. 50-5/2

3. Tighten the fixing screws and the lock ;’;:F'I‘;j:‘“ serew
nut of the adjusting screw.

3 Fon mounting
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Job No.
50-6

Cooling Water Thermostat

A. Steam-Pressure Thermostat

Model 180 and Model 180 D 1** Versicon

In the case of steom pressure thermostots the valve plote is forced open by the olcohol-filled
metal bellows in the direction of flow of the cooling woter. The opening phose therefore is de-
pendend on the pressure obtaining in the cooling system, that is to say the steam-pressure
thermostat is pressure-sensitive.

connection for the

L

by-pass line

Fig. 50-6/1

Steom Pressure Thermostat

Only wax thermastats ore supplied as replacement parts (see Section B). For testing instructions
see Section D.

B. Wax Thermostats
a) Wax Thermostats without By-Pass Control

Madels 180 (in case of replacement}, 180 o, 180 D, 190 5L (thermeostat element only), 220 q, 219,
2205

The wax thermostat is independent of the pressure in the coocling water system, that is to say
it is not pressure-sensitive. The thermostat element hos a diaphragm (5) which is located be-
tween the wox-itke mass (4) and the pin (1) soldered to the housing (Fig. 50-6/2}.

50-6/1



-193 181

closed open
H = working stroke 8—% mm

Fig. 50-6/2

Wax thermostat withaut by-pass contraf

When the cooling woter warms up the wax-like mass (4) expands, which causes the diaphragm
to beor upon the soldered pin (1) ond the volve opens in the direction oppasite to that of the
flow of the cooling woter. As the temperature of the cooling water drops, the valve is closed
by the pressure spring situoted between the valve plate and the thermostat guide plate. The
by-pass line is open whether the valve is open ar clased {see Fig. 50-6/2).

b} Wax Thermostat with By-Pass Conirol

Models 180 Db, 180 b, 190 D, 190 Db, 220 SE

closed Thermostat element open
By-poss line open 1 By-pass line
corrugation ug closed
4
to radiator g

Fig. 50-6/3

Wax thermostat with
by-pass control

1 Pressure pin

2 Cover disk

3 Hausing

4 Wax

5 Rubber diaphragm

by-pass line

stroke 7.5+0.5 mm to engine

The element af the wax thermostat with by-pass cantral warks and is designed on the some
principle as that of the wax thermostat withaut by-pass contral. The anly difference is that the
diameter of the connecting bronch for the by-pass line has the same size as the diameter of
the twa connecting branches for the coaling water hoses from the engine ta the radiator and
this by-pass line is apened and closed by the valve {by-pass contral).
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When the valve is closed, the cooling water circulation from the engine to the radioter is inter-
rupted. The whole omount of cooling water is returned to the engine via the completely open
by-pass line.

When the valve is fully opened, the by-pass line is completely closed and the cooling water
inlet to the radiator is completely open.

in the various intermedioie positions of the valve the cooling water flows both to the radiatar
and via the by-pass line to the engine.

As a result the same amount of cooling water flows through the thermostat independent of its
varying operating positions and the cooling water in the cylinder crankcose and the cylinder
head is heated rapidly and at a unifarm rate.

Fig. 50-6/4

Wax thermostat with by-pass conirol
(Fig. shows Model 220 5E}

1 Thermostat

2 Cannactian to hea! feeler an injection pump
3 Caoding woter line irom radiator to engine
4 Heoter connectian

5 By-pass fine

C. Subsequeni Installation of @ Wax Thermostat with By—Pass Control

I. Model 180 D

The cooling water line from the radiator to the engine (3) must be replaced by the cooling water
line Part No. 63620012 53 {see Fig. 50-6/4). When this line is installed, the diometer of the pipe
socket of the line is 28 mm. The thermostat is connected to the cooling water system by two
hoses and the new by-pass line (5) Part No. 635 501 00 24 which has to be installed.

I, Model 180 a

The arrangement af the wax thermostat with by-pass control (1) and the by-pass line {5} is shown
in Fig. 50-6/4. The subsequent installation requires the cooling water line (3) Part No. 121 500 14 91
from the rodiator to the engine with o diameter of the connection for the by-pass line of 32
mm and the by-pass line (5) Part Na. 121 500 15 91,
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D. Survey of Thermostats and Testing Instructions

Testing instructions for the thermostot are essentiolly the same os described for Model 1%0.
When testing the wax thermostot with by-pass control the by-pass line must be closed when
the amount of flow is being checked.

Waorking Diameter Diameter
stroke of Flow when of cgnnec}:- of cgnneccth~
Opens -af volve ion bronch | ien hran
Madel Port Na. Type aC ;;g?:ﬁd from engine |for by-pass
) o MM |to rodiotor line
inmm | at C in mm in mm
Steam-
180 1812030075 7374 8081
pressure |
180 D {1st vers,)| 1812030175 thermostot 77—801) 8788
13
Wax
00020397 75; thermostat
180D (2nd vers.) optiona! without —9 2B
0002039875 by-poss
control
Wax
001 2031975  thermostot
180 Db optional with 758 28
001 2032075 by-pass
confrol
220, 219, 2205 Wox
TBOI (in cuse)of 000 203 65]?5 thermostot 0.71.2 - 3
replocement optiona without
180a 0002037575]  by-poss 78—79 7134
190 (15t version) cantrol
Wax it
f?ermosfz]t
element (in
190 SL 0002034475 cooling woter — ——
outlet
cannection}
ggo li: 0012030875
0
190D ond 190 | optional |, Wax
(E])s, V?gg iili} 0012032375 with 758 0 2
by-poss
control
220 SE (2nd vers.)! 001 2032175 74—76 94

'} winter driving

Removal and Installation of Thermostat

I. Models 180, 180 a, 180 b, 180 D, 180 Db, 190 D, 190 Db, 220 o, 219, 220 S, and 220 SE

The removal and instaliation procedures are the same as for Model 190.
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Il. Model 190 SL

Removal:

. Drain off part of the caoling water, col-
lecting additives if present.

. Unfasten the hose clamp on the cooling
water outlet connection and remave the
hose.

. Unscrew the four hexagon socket screws
fastening the cover of the outlet connec-
tion ond remove the cover, the goskets,
and the thermostat element.

. Check the thermostat.

5. If the element has to be replaced, please
note that on cars with Engine End No. up
to 4501 020 the cooling woter outlef con-
nection has to be replaced as well. This
is necessary because the new cooling
water autlet connection increases the
range of the thermostat.

Installation:

installation is the reverse of the removal
procedure. The thermastat element must be
installed in the outlet connection in such a way
that the vent corrugation is situated at the
top. Replace the gaskets between the outlet
connectian, the thermostat element and the
cover.

Fig. 50-6/5

Cooling water outlet connection

Tst version

2nd version

50-6/5
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Electrical System, Engine — Group 15

Job MNo. Operation Page
15-0 Starter 15-11
1541 Removal and Instatlation of Starter 15-11
15-2 Removal ond Instaliction of Solencid Switch 15-3
15-3 Servicing Hints for Starer (installed in Vehicle) 15-3
15-4 Disassembly and Reuassembly of Storter 15-6
15-5 Electrical Testing of Starter 15-6
156 Trouble-Shooting Hints for Starter 15-6
15-10 Generctor and Regulotar 15-10
15-11 Removal and Installation of Generator 15-1
15-12 Servicing Hints for Generotor (with Generator Removed

from Vehicie} 15-12

15-13 Disassembly and Reassembly of Generator 15-13/1
15-14 Removal und Instaliation of Regulotor Switch 1515
15-15 Removal and Installation of Cherging Light 15-15
15-16 Electrical Testing of Generotor ond Regulotor 15-17
1517 Trouble-Shooting Hints for the Generatar 15-17
15-20 Ignition System 15-21
15-21 Removal and Instaliotion of Ignition Switch 15-21
15-22 Ignition Cail 1522

15-23 Distributor 15-23/1

A. Removal and Installation of Distributor 15-23/1

B. Checking Distributor on the Tester 152311
15-24 Ignition Leads and Ignition Lead Connectors 15-24

15--30 Glow Plug System 15-301
15-31 Glow Plug 15-31
15-32 Checking of Glow Plugs 15-32

1533 Glow Plug Starter ond Stop Switch 15-33/1

11




Electrical System, Equipment and Instruments Group 54

Job No. | Operation Page
54-0 Elecirical System 54-0/1

A. General 54-0/1

B. Buibs 54-0/1

C. Circuit Diagrams l 54-0/2

D. Cannections at Fuse Box 54-0/13
54-2 Tail Light Wiring Harness 34-5
54-3 Cable Harness for Steering Tube 545
54-4 Cable Harness from the Generator to the Regulator

Cut-Out Switch 54-5
24-5 Cable Harness for the Reversing Light Switch 54-5
54-8 Battery - General 541171
54-9 Removal and Insialiction of Battery 541171
54-10 Batlery Servicing 54-11/1
54-11 Removal and Installation of instrument Cluster 54-1111
54-12 | Removal and Installation of Clock 54-18
54-13 | Removal and Installation of Stop Light Switch 54-18
54-14 Removal and Installation of Foot Dimmer Swiich 54-18
54-15 Horn Assembly 54-18
54-16 Flash Signal Mechanism 54-18
54-17 Removal and Installation of Upper Beam Flash Signal Swilch 54-18
54-18 Remaval and Instaliation of Push-Pull Switch
and Dimmer Resistance for Instrument Lighting 54-18

54-19 Removal and Installation of Starter Push-Buttan Swiich 54-19
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Removal and Installation of Solenoid Switch

I. Models 180, 180 g, 180 b, 190 D, 190 Db, 220 o, 219, 220 S, and 220 SE

Joh No.

152

The removal and instollation procedures for the solenoid switch are the same as for Madel 190,

li. Models 180 D, 180 Db, and 190 5L

The removal ond instollation procedures are essentially the same as for Model 190 with the
difference, however, that the solenoid switch can only be removed and installed when the starter
has been removed from the vehicle {for removal and installation of starter see Job MNo. 15-1).

The adjusting dimension “a” on the solenoid switch with the linkage yoke drawn in (Fig. 15-2/1)

is shown in the Table below.

Fig. 15-2/1
i Adjusting dimension
Model Solencid switch “a”
! Fig. 152/
180 ! SSM 120/L 19 Z | 322103
i ;
180 D, 180 Db SSM 102E 11 Z 49,002
190D, 190 Db SSM 10%/E 12 Z 34.00.2
190 5L SSM 120117 Z 32.4£03
180 a, 180 b, 220 q, 219,
220S, and 220 SE SSM 1201 24 Z 324101

Servicing Hints for Starter
Installed in Vehicle

Joh No.
15-3

On Models 180 to 220 SE the servicing hints for the storter installed in the vehicle are the same

as on Model 190.

15-3






Job Ne.
15-0

Starter

Both the function and the basic design of the various Basch starters are the same as thase of
the type incorporated in Model 190. For the various Bosch starter types installed see Table below.

Type EGD 0.6/6 AR 22 installed in Model 180

Type EJD 1.8/12 R 70 installed in Model 180D ond 180 Db

Type EJD 1.8/12 R 88 instolled in Model 190D and 190 Db

Rg: EEB ggﬁg :g? installed in Model 190 SL

Type EED 0.8/12 R 25 installed in Model 2200

Type EED 0.8/12 R 30 installed in Maodels 180 ¢, 180 b, 219, 220 §, and 220 SE

Job No.
15-1

Removal and Installation of Starter

f. Models 180 a, 180 b, 190 D, 190 Db, 220 a, 219, 220 5, 220 SE

On these madels the removol and installotion procedures for the storter are the some as an

Model 190,

Il. Model 180

On Madel 180 the removal ond installation procedures for the starter are essenficlly the same
os on Model 190; however, the engine must be gently pushed sideways befare the starter can
be removed upward. The jointing flonge between the starter flange ond the crankcose is not
required on this model.

H1. Models 180 D, 180 Db

The removal ond instaliation pracedures are essentially the same as on Model 190, but the
fallowing points require ottention:

1. Remove the housing vent line to the air 2. Detoch the return spring an the venfuri
filter. cantrol unit linkage and remove together
with bracket.

Note: Use special wrench Part Na. 636 589 00 07 ta unscrew the nut on the upper fixing screw of
the starter.

When removing the starter, gently push the engine sideways.

There is no iointing flange between the starter flange and the crankcase.

iV, Model 190 5L

The removal ond instailation procedures for the starter are essentially the some os far Model
190. Speciai aftention should be given fo the foliowing points:

15-1/1



a) Cars with Three-Point Engine Suspension

1. Unscrew the three hexogon screws (1) on
the pivot bearing (2) for the steering relay
arm {3) (Fig. 15-1/1) and push the pivot
bearing downward together with the tie-
rod.

b} Cars with Four-Point Engine Suspension

1. Unscrew the hexagon nut (8] from the steer-
ing shock absorber on the front axle sup-
port {4} {Fig. 15-~1/1}. Pull the steering shock
absorber {6} out of the fixing bolt and push
it toward the rear.

2. Unscrew the hexagon screws (1} on the
pivot bearing (2) for the steering relay orm
on the front axle support (4) and push the

Fig. 15-141

i Hexagan screw M 1D .« 15

2 Pivat bearing {for steering relay arm}
3 Steering reloy orm

4 Front oxle suppor?

5 Starter

4 Steering shock chsorher

7 Hexagon nut {lewer startar mounting)
8 Hexagon nut {on fixing bail)

9 Exhaust pipe

15-1/2

Note: As from Engine End No. 7500129 the

starter EED 0.8/12 R 31 with silentbloc has
been instolled and the jointing flange (be-
tween starter flange and partition plate) is
no longer required.

pivot bearing {2} with the te-rod down-
ward (Fig. 15-1/1).

. Turn the two hexagon screws and the cabie

support (3) sideways on the right rear en-
gine mounting (Fig. 15~1/2).

. When removing the starter gently push the

engine sideways.

Fig. 15-1/2

1 Eleciricol connections

2 Starter {in slide back positian}

3 Cabie support {for starter cabia)

4 Partition plate |with fixing hole for right reor
engine maunting}




Electrical System, Body ~ Group 82

Job No. Cperation Page
82-1 Headlights 82-1
A. Removal ond Instollotion of Left or Right Heodlight 82-1
B. Replucement of Left or Right Bulb for
Asymmetrical Heodlight, Lower Beam 82-1
82-2 Headlight Adjustment 82-2
A. Adjustment of Headlights 8§22
B. Adjustment of Fog Lights 82-2/1
82-3 Remaval and Instaflatian af Flash Signal 82-3
82-4 Remaval and Installation of Windshield Wiper Matar 82~17
82-5 Remaval and Installation af Plate with Drive 82-17
Mechanism for Windshield Wipers, tagether with
Caupling Rod and Drive Red
82-6 Remaval and Installatian of Wiper Arm with Wiper Blade 82-17
82-7 Removal and Installation of Wiper Blade af Windshield Wiper B2-17
82-8 Removal and Instaliation of Rubber Molding for Wiper Blade 82-17
82-9 Removal and Installation of Push-Puli Switch far
Windshield Wipers 82-17
82-11 Removal and Installation of Cigar Lighter 8217
82-12 License Plate Lighting 82-17
82-13 Removal and Installation of Stop and Tail Light 82-17
82-15 Removal and Instailation af Rotary light Switch 82-17
82-14 Remaval and Installation of Taggle Chongeover Switch
for Clearance Light 82-17
82-17 Removal and Installation of Toggle Switch for Biower 82-17
82-21 Interference Suppression far Radio 82-2111
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Job No.

15-4

The carbon brush

For the storters o

Disassembly and Reassembly of Starter

pressure should be 800-900 g for all starters.

f Models 180D, 180 Db, 190D, ond 190 Db the minimum permissible diometer

of the commutator is

39.5 mm

and for the storters of all other models

Job No.

15-5

33.5 mm

Electrical Testing of Starter

The testing procedures for the starter on Models 180 to 220 SE are the same as on Model 190.

Test Values for Starler

The troukle shoa
scribed for Mode

15-6

F Valtoge F Current under | Speed
Madel Starter J load (broked} [
Bosch ;
Voits | Amp, ! r.e.m.
180 EDG 0.6/6 AR 22 l 45 260—280 l 475—100
H
180D, 180 Db EID 1.812 R 70 i 2.0 320—340 E 1100—31350
I
190 D, 190 Db EJD 1.8/12 R 88 9.0 320—340 : 1100—1350
H
EED 0.8/12 R 28
190 SL EED 0812 R 3 10.5 160—180 ’ 1050—1400
180, 180 b, |
2200, 219, 2205 EED 0.8/12 R 30 105 160—380 ! 1050—1400
and 220 S5E |
j
Job No.
. Trouble Shooting Hints for the Starter

ting hints for the starter on Models 180 ta 220 SE correspond to those de-
| 190.

P



Generator and Regulator (Three-Element | JobNa.
Veltage/Current Regulator) 15-10

I. Models 180, 180 «, 180 b, 180 D, 180 Db, 190 D, 190 Db, 190 SL, 220 o, 219, 220 S

Bath the function and the basic design of the various Bosch generators are the same as thase
of the type incarporated in Model 190. For the various Bosch generajor types installed see
Table belaw.

Type LI/GE 160/6 -2500 R 7 instolled in Model 180

Type LI/GEG  160/12-2500 R 10 installed in Models 180 D, 180 Db

Type LI/GEG 160/12-2500 R 8 installed in Models 180a, 180 b, and 190 5L

Type LI/GEG  160/12-2500R 9 installed in Models 190D, 190 Db, 220 q, 219, and 2205

. Model 220 SE
The generator
Type LI/GG  240/12-2400 R 8

has a rated output of 240 watts. The maximum output which the generator is capable of deliv-
ering confinuously without suffering any damage is 50°%0 above the rated output, that is to
say, a canfinuous output of 360 watts is permissible.

The regulator, a three-element voltage/current regulator Type RS/UA 240/12/38, has a current
regulator of the fwo-contact type. The regulator foo, is fixed to the right wheel arch panel. This
provides extro safefy ogainst overloading the regulator and the generator when the car is con-
- stantly driven at moximum engine speed.

15-10



Job No.

— Removal and Installation of Generaior

On Models 180 to 220 SE the removal and installation procedures for the generator are essen-
tially the same as on Model 190. The electric leads an all models have the same color cading.
The only differences are in the generator mounting and are iliustrated in the Figures below.

Model 190 {1* version) and 190SL  Models 190 (2" version), 180 o, 180 b, 190 D, and 190 Db

13
7 }4 14
b 3 by
/T %
€7 17625
Fig. 15-11/1
¥ Hexapen screw 4 Lock washer B 8 DIN 127 11 Spocer sleeva 25.5 mm jong
MEX32DIN 7318 G 7 Hexcgon nut M B DIN 93455 12 Tensioning screw
2 Generator 8 Hexogan screw 13 Stud screw M B X 30 DIN
3 Cup wosher M8 X 40 DIMN 9318 G 9355 §
4 Rubber wosher 7 Engine suppor? 14 Washer
5 Sugport 10 Washer 15 Slaeva

Models 180, 180 D, and 180 Db

9 B sBY

Fig. 15-11/2
1 Washer 8 Hexogan nut M 12 DIN 93455 15 Generator brocket
1 Rubber wosher @ Stud scraw M 12 in cronkcose 16 Generatar relainer
3 Cup waosher 0 Lock washar 17 Graund lecd
4 Hexagon screw M 8 X 40 DN 931.8 G 31 Hexcgon nut M B DIMN 934-55 18 Hexogon screw
5 Generater 12 Sleeve M 828 DIN G
4 Hexogon screw M 82X 25 DIN 9318 G 13 Lock washer 19 Generotar suppaort
7 Wosher 14 Notched cylindrical

pin 8 ¥ 14 DIM 1473

1511



Models 220 g, 219, 220 S, and 220 SE

?‘\\\m\\\\\\w‘mn&\\\
o W l

- RN

Fig. 15-11/3

i Hexogon screw M B X 30 DIN 731-8 G
2 Genaralor support

3 Spocar ring 4 mm lang

4 Ganerolor 1t Tansioning screw
5 Lodk washer B B DIN 127 12 Spring washar

& Haxogon nut M B DIN 934-5§ 13 Lock wosher

7 Hexagan scraw M B2 55 DIN 3318 G

B Engine suppor?
? Spocer simeve 3 mm long
10 Hexogon screw

1-1A1



Job No. Servicing Hints for Generator when
15-12 Removed from the Vehicle

I. Models 180, 180 a, 180 b, 180 D, 180 Db, 190 D, 190 Db, 190 SL, 220 a, 219, 2205

The servicing hints given for the generotor on Model 190 apply.

Il. Model 220 SE

Generator LI/GG 240/12-2400 R 8 has new brush holders which are offset from the center and
are no longer fixed to the commutotor beoring but to the armature housing. As a result the
carbon brushes ore larger. Furthermore the new brush holders reduce the risk of dirty and
sticking carbons.

For generator servicing see Job No. 15-13.

R-713

Fig. 15-12/1

Generator LI/GG 240/12 - 2400 R 8 for mode] 220 SE

15-12



Disassembly and Reassembly of Generator

Job No.
15-13

I. Models 180, 180 a, 180 b, 180 D, 180 Db, 190 D, 190 Db, 190 5L, 220 a, 219, and 220 S

Disossembly and reassembly of the generotor are essentially the same as in the cose of Model

190.

i. Model 220 SE

Disassembly:

1. Unscrew the nut M 146 X 1 on the arma-
ture shaft. Remove the lock washer to-
gether with the pulley, paying attention to
the Woodruff key.

2. Insert a suitable screw driver under the
carbon brush below the cennecting wire
and carefully push the brush upward until
it engages in the gap between the brush
holder {Fig. 15-13/1) and the ormature
housing. In this pasition the brush spring
presses the carbon brush into an ablique
pasitian,

R-732

Fig. 15-13/1

3. Unscrew the through screws (ormature
housing screws) for the bearing caps.

4. Take the drive bearing with the armature
out of the armature housing. The ball
bearing on the collector side is taken out
of the hausing at the same time.

Note: The cap on the drive side is held in
position in the housing by means of a
nose, a groove, and o bore.

5. Remove the collector bearing cap from
the armature housing, paying attention to
the corrugated wosher in the ball bearing
seat of the collector bearing.

6. Fix the armature in a vise or in o clamping
support, using special jaws.

7. Unscrew the three countersunk screws in
the drive bearing after having removed

the lacquer by means of a scriber.

8. Remove the drive bearing cap.

9. If the ball bearings have to be replaced,
use a suvilable puller to pull the boll
bearings off the armature shaft, poying
attention to the splosh disk, the cover disk,
and the spacer ring (Fig. 15-13/2).

Fig. 15-13/2
1 Annuler groaved beoring § Caver disk
2 5plosh disk 7 Annulor grooved bearing
3 Coilector 8 Splash disk
4 Armature 9 Spocer ring
5 Spiash disk
Checking:

10. Check the coliector. The surface must be
uniformily smoath, grey-black in color, and
free from dust, oil, and grease. Dirty
segments must be cleaned with a clean,
gasaline-soaked rag and weil dried.

15-131



Note: There must be no charred spots on the collector is 0.03 mm and of the armature
collector. core laminations 0.03 mm.

Check the bindings of the armature wind-
ing. The winding head diometers must not
be greater than the diometer of the arma-
ture; the bindings must be in perfect con-
dition.

11. Check the collectar for signs of eccentri-
city. Eccentric or scored collectors should
be lightly turned-off. Under no circum-
stances must emery cloth or a file be vsed.
When turning, do not remove more ma-
terial from the collector than is absolutely

necessary ta obtain a perfectly smooth 12. Check the armature and the field coil for

short-circuit in windings and short-circuit

surface. to ground {see Job MNo. 15-5).

The minimum permissible diameter of the Note: This check is made in the same way
collector is 35.5 mm. After turning-off, the os in the case of the starter.

segments must be sawn out with a collec-

tor saw (e. g. Bosch EFAW 10) oppr. 0.5~ 13. Remove any dirt and oil from the carbon
0.8 inm. After this, the collector must ance brushes with a clean rag. Badly worn
more be turned-off with a stock removal carbon brushes must be replaced.

of 0.1 mm. Do not use the same turning

tool for rough-turning and finish-turning 14. Check the pressure springs for the carbon
and only use carbide-tipped tools (Widia). brushes and if necessary reploce them.
The maximum permissible run-out of the The brush pressure shauld be 900 £ 50 g.

Note: Because of the new brush holder arrangement in this generator, the brush pressure
cannot be checked in the usual way.

The check should be carried out as follaws:

Measurement by means of Contact Pressure Gage

a) Slightly lift the pressure spring with a b) Move the contact pressure gage upward .
screwdriver and insert the tongue of the against the pressure spring until the spring :
contaci pressure gage between carbon begins to lift from the brush, F

brush and spring (Fig. 15-13/3).
c) Read off the contact pressure.

T-#4X

Fig. 15-13/3

Measuring brush pressure with confoct pressure goge

Measurement by means of Spring Scale EF 1244 B

To do this, make a new frame for the spring scale as shown in Fig. 15-13/4.

15-13/2




Free length appr. 103 mm

Fig. 15-13/4

Frame for Spring Scale EF 1244 B

The frame of the spring scale is applied to the center of the spring (see arrow in Fig. 15-13/5)

and the spring scale is operated until the spring begins to lift from the carbon brush. For the
correct brush pressure of 900 + 50 g the indicated value should be 1400-1600 g.
Fig. 15-13/5
Point of oHack of spring scale on brush spring
Reassembly: Note: The drive-side bali bearing is fitted to

the shaft with a sliding fit and
moved on the shaft by hand.
15. Reassembly is the reverse of the disossem-

can be

bly procedure. When reassembling, grease 16. After reassembly, the generotor must be
the ball bearings with Bosch Greose Ft v checked with its appropriate regulotor on
22 {blue). the test stand {see Job No. 15-16).
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Job No. Removal and Installation of Regulator
15-14 | (Three-Element Voltage/Current Regulator)

On Models 180 to 220 SE the removol and instaliation pracedures for the regulotor are essentially
the same as on Model 150,

When connecting the electric cables pay atiention to the color coding. Incarrect connection of
the terminals involves the risk of pole-reversal of the generator and destruction of the regu-
lator.

Job Na.

— Removal and Installation of Charging Light

I. Models 180, 180 q, 180k, 180 D, 180 Db, 190 D, 190 Db, 220 a, 219, 220S, 220 SE, and 190 SL
: with Steering Lock

On these models the remaval and installation procedures far the charging light are the same as

on Model 190

Il. Model 190 SL with Ignition Starter Switch

Removol: 3. Puli the charging light aut of the instrument
panel toward the rear and remove the buib
1. Remave the speedometer (see Job Na. from the socket.
54-11).
2. Use a hook wrench to unscrew the escutch- Instaliotion:
ean an the charging light and remove,
holding the charging light steady with one 4. Installation is the reverse of the removal
hand. procedure.

15-15



Electrical Testing of Generator and Regulator
(Three-Element Voltage/Current Regulator)

Job No,

15-16

On Models 180 to 220 SE the testing procedures for the generator and the regulator (three-element
voltoge/current regulator) and aiso the calar cading of the electric leads are the same as on

Model 190.
Test Values for Generator and Regulator
i Reguiotion
Regulation Mcgﬁ;r?um At roted autput voflh::ge or;:ut‘m "
hd14] i [o] curren re- everse
Madel Geggsr:htor w'r::r?cilgl?n engine Mg gulater of rated| current REE”IO}IW
volis 91 speed engine speed | output and 1.5| amps. asc
r.p.m. x roted engine
watts r.p.m. speed
LIGE 41—45 amps. RS/UA
180 160/12/2500 R7 7076 1540 160 2550 warm 4585 160/4/30
180D LI/GEG 175205 RS/UA
180 Db 160272500 R10| 13B—148 | 2000 1 360 ) 2550 omps. 25651 1501215
180 a, 1B0b, |[LI/GEG 17.5-205 RS/UA
190 5L 160n2/2500 R | 138148 | 2000 1 160 | 2530 amps. 2365 | 1800215
190D
LIGEG 17.5—-205 RS/UA
;;33 Dgi 02§Oa Tg0/12/2500 R | 138—148 | 2000 160 2550 amps, 2565 | 140112115
LIIGG 2731 RS{UA
220 5E 240/12/2400 R 8 13.8—14.8 1800 240 2350 amps. 59 240/12/38
Job No.
Trouble Shooting Hints for the Generator RT

The troubie shooting hints for the generator given for Model 190 also apply to Madels 180 to

220 SE.
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i

oys Job No.
Ignition System Baaeel
15-20

The ignition system on Models 180 to 220 SE is essentially the same as on Model 190.

As from Chassis End No. 8501864 of Model 190 SL the ignition starter switch on the instrument
ponel has been replaced by an ignition switch on the steering column bracket.

On Models 220 @, 219, 2205, and 220 SE the firing order is 1=5~3-6~2-4,

Suppressors for Distant Inferference Suppression

On Models 180 to 220 SE the following suppressors ore required for distant interference suppres-
sion of the ignition system:

1. One suppressed distributor plug with a resistance of 5 K-Ohms.
2. Four or six spork plug suppressor caps with o resistance of 1 K-Ohm.

For designation and Port Nos. of the suppressors see Job No. 82-21 (interference suppressors
for radio).

Jab No.

Removal and Installation of ignition Switch o

l. Models 180, 180 q, 180 b, 190 5L, 220 @, 219, 220 S, and 220 SE

On these models the removal and installatian procedures for the ignition switch are the same
as on Mode! 190.

. Model 190 SL with ignition Starter Switch

Removal: Installation:

1. Disconnect the ground cable at the negative

terminal of the battery. Installation is the reverse of the removal
procedure.
2. Use a hook wrench to unscrew the escutch-
eon of the ignition storter switch ond re- When connecting the eleciric ieads pay
mave it; while doing this hold the ignition attention to the color coding.
starter switch steady with one hand fram
behind the instrument panel. Cannect the red cable to terminal 30, the
black cabie to terminal 15, the black/red
3. Pull the ignition storter switch from the cable to terminal 50.

instrument ponel toward the rear.
Note: Terminal 54 remoins free because it is
4. Discannect the electric leads. needed for the instollation of a radio set.
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Job No.
15-22

Ignition Coil

Models 180, 180 o, 180 b, 190 SL, 219, 220 a, 220 S, and 220 SE

On these models the testing procedure for the ignition coil is the same as on Model 190,

Table of Ignition Coils installed

Model ignition coil
180 TK 6A 6
1804, 180 b, 190 5L TK12 A 3
219, 220a, 2205 TK 12 A 10
220 SE TK12A 9

Ignition coils TK 6 A 6 and TK 12 A 3 are closed-circuit proof without series resistance.

Closed-circuit proof meons that the primary winding of the ignition coil is such that there is no
danger of over-heating the ignition coil when the ignition is switched on, the contact breaker
points of the distributor are closed, and the engine is not operating.

lgnition coils TK 12 A 9 and TK 12 A 10 require a series resistance to be closed-circuit proof;
this resistance is installed between the ferminals 15/54 and 15 of the ignition coil (see Job No.

54-0/2 Wiring Diagram).

Test Values for Ignition Coils

Ignition coil Bosch Spoi;k ifnqgfh Adiustmgugn:;esisfunce
TK 6 A 6 14 25
TK 12 A 3 14 1.2
TK 12 A 9 14 10
TK 12 A 10 14 1.6

15-22



. - Job No.
Distributor >

15-23

Table of Distributors Installed

Model Distribufor Bosch

180 VIU4BR?

180 a VJU 4 BR 22 1st version
VJUR 4 BR 27 2nd version

180 b YJUR 4 BR 28

190 SL YJA4BR 11 1st version

VJR 4 BR 24 2nd version

220 a, 219 VJUR 4 BR 24 13t version
2205 YJUR 4 BR 3B 2rd version

220 SE YJUR 4 BR 32

A. Removal and Installation of Distributor

The removal and installation procedures for the distributor are described in Job No. 01-4, Section
C, and the ignition seitting in Job MNo. 01-3, Section E.

B. Checking Distributor on the Tester

Models 180, 180 o, 180 b, 190 5L, 220 a, 219, 220 S, and 220 SE

On these models the checking procedure for the distributor is essentially the some as on Model

190.

Contaci-Point Distance of Contact Breaker Peints

on distributors VJU 4 BR 1, VIU 4 BR 22
VJUR 4 BR 27, VIUR 4 BR 28, V! 4 BR 11 and
VIR 4 BR 24
0.40-0.50 mm
on distributors VJUR & BR 24, VJUR 6 BR 38, and
VJUR & BR 32

0.30-0.40 mm
a} Chacking the Angle of Closure

The angle of closure should be on distributors

VJU 4 BR 1

VJU 4 BR 22

VJUR 4 BR 27

VJUR 4 BR 28

V) 4 BR 11 and

VIR 4 BR 24 48°-52°

: .i 15-23/1




on distribufors

VIUR é BR 24
YIJUR 6 BR 38 and
VJUR & BR 32 34°-38°

b) Checking the Firing Interval

360°
The firing interval is equal to with a tolerance of £ 1°, which in the case

of distributors for number of cylinders

four-cylinder engines = 90° £ 1°
six-cylinder  engines == 60° +1°

The firing interval should be measured at an engine speed of n = 150 r.p.m. and n = 1500 r.p.m.
(speed of distributor).

¢} Checking the Adjustment Curve

The adjustment curve must be checked with reference to the automatic governor control. The
change in adjusiment must be uniform and must take place without jerks.

Then the adjustiment curve should be checked with reference to the automatic vacuum control
and the vacuum control should be checked for air-tightness.

The air-fightness test should be made at a vacuum of 600 mm Hg. The vacuum must not fall off
by more than 10%c over a period of 2 minutes.

The movement is limited by the chamfered hexagon nut which is insialled on the pull-rod of the
automatic vacuum control. The adjustment ronge can be increased by screwing out the pull-rod
and decreosed by screwing it in. When this is done care must be taken to ensure that the puil-
rod remains screwed in far enough; if necessary, the chamfered hexagon nut should be adjusted
after releasing the lock nut.
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Movement expressed in
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Automatic governor control Avtomatic vacuum confrol

for distributors VJU 4 BR 22 and VIUR 4 BR 27
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Autematic governor confrol Avitomaotic vacvum conirol
for distributors VIUR & BR 24 and VIUR é BR 38
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Models 219 and 2205 with a compression ratic of = 8.7:1 have recently been fitted regularly
with the distributor VJUR é BR 38 with an automatic vacuum control movement of 10° an the crank-
shaft (previously 20°) (Fig. 15-23/4). This distributor is also supplied as a replacement part for
Models 220 a, 219, and 2208.
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The continuous run test, the maximum speed test, the starting output test, the removal and in-
stallation procedures for the contact breaker points, the autematic vacuum control, and the
distributor coupling are essentially the same as on Model 190.

Jab No.
" 15-24

Ignition Leads and Ignition Lead Connectors

Models 180, 180 o, 180 b, 190 5L, 219, 220 a, 220 S, and 220 SE

The testing procedures for ignition leads and ignition lead connectors are the same as on
Model 190.

15-24
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Job No.
15-30

Glow Plug System

The purpose of the glow plug system is to ensure the cold start of the engine by increasing the
temperature of the compressed air and by igniting fuel particles on the surface of the glow
plug filoment.

In a Diesel engine combustion is brought about by self-ignition of the fuel injected into the
highly compressed and therefore extremely hat combustion air. When the Diesel engine has
reoched its working temperature, the compression temperatures are in the ronge of 700-%00° C.
However, when the cold engine is started without a pre-heating process, the compression
temperotures are only approx. 300° C ond this temperature is not sufficient for the self-ignition

.of the fuel.
15/% 4
=
H D = drive position
17 o
50 ;
2 3

1 l

} Moin swilch

? Glaw plug staster switch

3 Glaw plug indicatar resistor
4 Glow piug series resistonce
5 Glow plugs

& Gensacator

7 Battery

§ Starter

.

&l

Fig. 15-30/1

Electrical circuit diagram of o glow plug system with glow plug starter ond stop switch

The glow plugs are supplied with heating current from the 12 volt battery vio the glow piug
starter switch. In accordance with their rated voltage they are series-connected with the glow
plug indicotor resistor (3} and the additional glow plug series resistance {4} (see Fig. 15-30/1) so
that the sum of all individual roted voltages, including the voltage drop in the leads, corresponds
to the rated voltage of the battery.

When the engine is being started, the glow plug indicator resistor is short-circuited in order to
ensure that the efficocy of the glow plug does not decrease oo much in relation to the decreas-
ing battery voltoge (see Fig. 15-30/1 and Job No. 13-33, description of the four switch positions,
Section 4).

The time required for pre-heating depends on the temperature of the engine and on the outside
temperoture.

Average pre-heating times with the engine cold:

Outside temperature + 20° C approx. 20 seconds
Outside temperaiure 0° C approx. 40 seconds
Outside temperature — 5% C approx. 1 minute
at lower temperatures 2 minutes maximum.
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There ore two different versions of the glow plug system:

1* Version: Glow plugs with a rated voltage of 1.4 volts each plus the glow
plug indicator resistar with a rated valtoge of 1.4 volts and the glow plug
series resistance with o rated volioge of 5.0 volis.

27 Version: Glow plugs with a rated voltage of 0.9 volts each plus the glow
plug indicotor resistor with o rated voltage of 0.9 volis and the glow plug
series resistance with the rated voltage of 6.6 volts.

The rated voltage of glow plugs, glow plug indicator resistor, and glow plug series resistance is
clearly marked on these paris. To avoid damage to the glow plug system make sure that anly
replacement parts af the correct rated voltoge are installed.
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Job No.
1531

Glow Plugs

Fig. 15-31/1 shows the constructional details of a glow plug. According to the position of the plug
the current is supplied by a contact bar (1) or a connecior cable to the center elecirode (13) or to
the annular fitting {3) on the outer elecirode (11). The center electrode (13) and the outer elecirode
(11} are connected by the glow plug filament (6). The two electrades are insulated from one an-
other by the insulating compound (12) and are insulated against the body of the plug {5) by the
insulating compound (4). Furthermore a plastic insulator (2} has been installed at the upper part of
the glow plug between the outer and the center electrode. The insulator (10} insulates the two cur-

rent connections. The corrugated washer (8} on the insulator works as a lock for the knuried nut
{7} (see Fig. 15-31/1).

i Cantact bor

2 Plastic insulator

3 Annular fiting {on auter electrady}
4 insulating campound

5 Piug body

& Glow plug filament

7 Knuried nut

8 Corrugoted wosher

9 Sheet-metal cap an insviator
10 Insulatar

11 Quier alectrode

12 Insvlaiing compound

13 Center elacirode

7

L]

Fig. 15-31/1

The service life of the glow plug depends to a iarge extent on the condition of the injection naz-
zles and on the cambustion process. Insufficient injection pressure, binding nozzle needles, carb-
urised or dripping nozzles, and advanced injection may cause premature breaking of the filament.
Bridge formation by oil carbon may produce a ground connection of the filament and may cause
the filament to fuse.

During the pre-heating period the temperature of the filament is approx. 900-1000° C, and as a
consequence of the combustion heat in the engine under normal running conditions it is
600-800° C. Continuous running femperatures above 800° C will damoge the glow plugs.

Type designations of the various glow plugs:

Glow plugs with a spiral-shaped filament and a rated voltage of 1.4 volts.

Bosch KE/GA 2/2
Beru 202/GE

Glow plugs with a loop-shaped filament and a rated voltage of 0.9 volts.

Bosch KE/GA 1/8
Beru 214/GE
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Job Na.
15-32

Checking of Glow Plugs

To provide a means of checking the glow plug system, the instrument panel is equipped with a
glow plug indicotor resistor which hos the some rated voltage as one of the glow plugs installed
(see Job No. 15-30).

During the pre-heating period the glow plug indicator resistor glows with the same intensity (bright
red) as the glow plugs and thus provides a check an the condition of the plugs.

If the indicator resistor does not glow, it can be ossumed thot the filament of one of the glow
plugs is either broken or has fused os o result of @ graund conneciion. In order to check which of
the plugs is damaged, connect the contact bors of the individual plugs in turn by means of o
screw driver (Fig. 15-32/1).

Fig. 15-32/1

While doing this, switch the glow plug storter switch to position 1 (pre-heoting). Glowing of the
indicotor resistor while the contoct bars are being connected os described above is an indicotion
that the plug is defective.

if the glow piug system is grounded, the glow plug indicator resistor glows much more ropidly
and to o brighter red. If the glow plug indicator resistor continues to glow offer the ground ca-
bles of the glow plug system have been disconnected, this is on indication thot the glow plug sys-
tem is grounded.

In this case the contact bars should be checked for a possible ground connection to the cylinder
head. If the confoct bars show no defect one of the glow plugs may be grounded. In order to
find the domaged glow plug, disconnect the contact bars one after another, with the glow plug
system switched on and proceeding from the ground side. When the contact bars of the grounded
glow plug are discannect the flow of current is interrupted ond the glow plug indicotor resistor
will stop glowing.

Note: When installing new glow plugs always check their rated voltage!
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lob Mo,
15-33

Glow Plug Starter and Stop Switch

. Model 180D

The mechanical-electrical glow plug starter and stop switch is a rotary switch with four switch
positians, i. e. stop position, drive position, pre-heating position, and starting position. The glow
plug starter and stop switch is provided with a locking mechanism which makes it impossible to
remove the key unless the switch is in the stop position.

Fig. 15-33/1 shows the wiring diagram for the individual components involved in the starting
process. In this wiring diagram the glow plug starter and stop switch is shawn in its drive position (0).

Glow plug starter ond stop switch  Injection pump

5754
13

0 = drive
iri positian
&)

&1

g
Fig. 15-33/1 Fig. 15-33/2
1 Maoin swilch 5 Glow plug 5 = Stop position
2 Glaw plug storter and & Generotor 0 = Drive position
stap switch 7 Baottery 1 = Pre-heating position
3 Glow plug indicotar B Storter 2 = Storting position

resistar
4 Serias resistonce

Description of the Four Switch Positions {see Fig. 15-33/2)

The whole system can only be operated ofter the main switch {1} has been closed, which is done
by turning the key to the position “Fahrt” {drive).

a) Stop = Stop Position

In the stop position the hondle of the rotary swifch is pressed upward toward the left; ih_e
Bowden cable pulls the adjusting lever on the injection pump os far bock as it will go. In this
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position of the adjusting lever, the control rod is in the stop position, the pistons are af the no-
delivery position, the engine is no longer supplied with fuel and stops. In this position, terminals
19, 50, and 17 are dead.

The main swiich key can be removed.

0 = Drive Position

In the drive position the Bowden cable in relation to the siot on the adiusting lever is in such a
position that the bolt of the adjusting lever is approximately in the center of the slot so that
the adjusting lever is not being actuated. In this position terminals 19, 50, and 17 are dead.

The main switch key cannot be removed in this position.

1 = Pre-Heating Position

From the drive position turn the handle of the rotory switch toward the right to position 1 until
a certain resistance is encauntered. The switch must be held in this position until the pre-heating
process is finished, which depends on the outside temperature and the working temperature of
the engine. In this position of the switch terminal 19 is supplied with current and couses the
glow plugs {5} to glow via the indicator resistor (3) and via the series resistance (4) (Fig.
15-33/1). Terminais 50 and 17 are deod.

In the pre-heating position the Bowden cable in relotion to the slot on the adjusting lever is
in such a position that the siot does not rest against the bolt af the adjusting lever so that the
lever is nat being actuated.

2 = Starting Position

When the pre-heating is finished the handle of the rotary switch is turned fully toward the right
as far as the stop (the small resistance must be overcome)} and if is held in this positian unti} the
engine starts.

In the starting position the bait of the adjusting lever rests against the other side of the slot
(in contrast to the stop position) and pushes the adjusting lever right forward. As a result the
control rod is shifted in the direction “voll” {full load) beyond the full lood stop and the injec-
tion pump supplies the amount required for starting.

In the starting position not only terminal 19 but also terminals 50 and 17 are supplied with
current. The starter (8) is actuated via terminal 50. Via terminal 17 the glow plugs (5} continue
to be supplied with current also in the starting position but the glow plug indicator resistor (3)
is by-passed by lead (17) and therefore inoperative {see Fig. 15-33/1). By-passing the indicator
resistor prevents the glow plug output from dropping too much during starting.

When the handie of the rotary switch is released after the engine has started, it returns to the
0 position (drive position),
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1I. Model 190D

On Model 190 D the glow plug starter and stop switch takes the form of a push-pull switch and
not of a ratary switch as on Model 180 D. However, this new push-pull switch cannot be instolled
in cors with right-hand drive so that these are equipped with the rotary switch used on Model
180 D.

The mechanical electrical glow plug starter and stop switch has four switch positions, i. e. stop
pasition, drive position, pre-heating position, and starting position. The glow plug starter and
stop switch is provided with o locking mechanism which makes it impossible to remove the key
unless the switch is in the stop position. The push-pull switch works on the same principle as the
rotary switch previously installed.

Fig. 15-33/3 shows the wiring diagram for the individual components involved in the starting proc-
ess. In this wiring diagram the push-pull switch is shown in the drive position (F). The whole
system can only be operated after the main switch {1) has been closed which is done by turning
the key to the positian “Fahrt” {drive).

Injection Glow plug starter and
pump stop switch

TR
T—Cém:fm

15/54 It 17
1 2 3 4 5
¢ | od
“‘7“3 T
T

61

fe R —

d]ﬂt
<

811

Fig. 15-33/3 Fig. 15-33/4
1 Maoin switch 5 = Slop pesition
2 Push-pull switch F = Drive position
3 Glow plug indicofar resister ¥ = Pre-healing position
4 Series resistonce A = Starting wosition
5 Glow piug
6 Generotar
7 BoHery
§ Storter
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Description of the four switch pasitions:
1.5 = Stop position

in the stop position the knob of the push-pull switch is pressed in completely ond the Bowden
cable pulls the adjusting lever on the injection pump right forward. in this position of the
odjusting lever the control rod is in the stop position, the pistons ore af the no-delivery po-
sition, the engine is no longer supplied with fuel and stops. In this position terminols 19, 50,
ond 17 are dead.

The key in the steering lock can be removed.

2. F = Drive position

In the drive position the Bowden cable in relation ta the slot on the odjusting lever is in such
a position that the slot does not rest on the bolt of the adjusting lever so thot the lever is not
being actuated. The switch knob, when pulled out of the step position, engages in the next
notch and remains in fhis position as fong as the engine is running. Terminals 19, 50, and 17
ore dead.

The key in the steering lock cannot be removed.

3.V = Pre-heating position

In the pre-heating position both Bawden cable and adjusting lever operate in the same way
as in the drive position F.

When the knob of the push-pull switch is pulled from the drive position to the pre-heating
position @ small resistance becomes noficeable. The knob must be held in this position until
the pre-heating process is finished, which depends an the autside temperature and the work-
ing temperature of the engine. In this pasitian of the switch, terminal 19 is supplied with current
and causes the glow plugs (5) to glow vio the indicator resistor (3) and the series resistance {4)
(Fig. 15-33/3). Terminals 50 and 17 are dead.

4. A = Starting pasition

When the pre-heating is finished, the knab of the switch, by overcoming the small resistance,
is pulled out as for as it will ga and is held in this pasition until the engine starts,

In the starting pasitian the bolt of the odjusting lever rests against the ather side of the slot
(in confrast to the stop pasitian) ond pulls the adjusting lever right back. As a result the cortrol
rad is moved in the direction “vall” (full load} beyand the full load stop and the injection pump
supplies the amount required for starting.

In the starting position nat anly terminal 19 but alsa terminals 50 and 17 are supplied with
current. The starter (8} is actuated via terminoi 50.

Via terminal 17 the glow plugs (5} continue to be supplied with current alsa in the storting
position but the glow plug indicatar resistar {3} is by-passed by leod {17) and therefore in-
aperative (see Fig. 15-33/3). When the glow plug indicator resistor is by-passed, the glow
plugs are supplied with more current and as a result the starting process is improved.

When the knob of the push-pull switch is released after the engine has started, it refurns
outomatically to the drive positian.
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Electrical System

A. General

Job No.

54-0

On Models 180 to 220 SE the electrical system is essentially the same as on Model 190 but con-

trary to the other models the voltage of the elecirical system on Model 180 is 6 volts.

B. Bulbs
Model 180 190 Db 190 8L 215, 250 6, 238 5, 0'sE
Qperating valtage valts 6 12
Headlight {symmetrical} wats 357358 38/3%
Headlight {asymmetrical) watls 45/40 45/40
Parking light watts 5 5
Fog light watts 35 35
Stap light watis 15 15
Tail light waits 5 5
Flash signals front watls 15 15
rear
License-plata lighting watls 5 10
Instrument and clock lights watts 2 2
Pilot lights watts 2 2
Interiar lighting waits 5 10
Clearance light Z‘;T watls 2 2
Charging light watts 3 3
Reversing light watts 10 15
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C. Circvit Diagrams

I. Model 180
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The smaoll numbers shown on the leads denote the numbers of the corresponding terminals.

Flash signal
Clearonce ight
Engine
Distributor
ignitien coil

orn
Fog lights
Heodlights
Flash signel mechanism
Flosh signol piiat light
Chake control
Upper beom
Fuel gage
Fuel reserve pilat ligh
Clock
Roof light with switch
Defroster blower
Upper beam
Lower beam
Porking light

54.0/2

Instrumen! cluster
Coupling

Choke control )
Instrument lighting switch
Left

Canler

Right

Doer contag! switch
Ciger lighter

Switch

Ground, chassis

Dimmer resistonge
Windshield wipers

Switch with limit stoo mechanism
Reversing light switch
Stop light switch

Fuses

Foot dimmer swilch
Steering lock

Slarter push-bultan switch

41

Rotary light switch with positions
far clearonce licht and pull swilkh
far fog lights

Regulotor

Starter & valls

Charging light

Stearing wheel

Cleoronce light chonge-over switch
Generator 4 volts

Harn ring and flash signal switch
Fuel level indicotar

Bottery & voits 84 Ah

License piate lighting

Stop light (leil)

Reversing light

Tail Tight

Flosh signal

Stop light {right)

Tail light

Flash signal



il. Model 180 a
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The smoll numbers.shown on the leads denote the numbers of the corresponding ferminals.

ta Clearance light and flash signal, left 17
1h Clearance light and flash signal, right 18
2 Engine 19
31 Distributer 20
4 Ignition coil 21
5 Horn 22
6o Fag ligh!, left 2
&b Fag light, right 24
7o Heodlight, 1aft 25
7b Heodlight, right 2
8 instrumen! civsier 7
¥ Coupling 28
10 Clade 9
11 Interior light with switch a0
12 Door contact n
13 Heater biower mators {optional} 32
14 Heoter biowat molor switch 33
15 Cable for uppet bzom

16 Coble for lower beam 34

Cabie for parking light

Fiash signal mechonism

Choke conirol

Socke! (optional)

Instrument lighting switch

Cigor iightar

‘Windshiald wipar

Windshield wiper swilch

Free for optional axiro

Reversing light switch

Stop light switch

Clearonce iight changeovor switch
Fuses

Foot dimmer switch

ignition switch ond steering lock
Chorging light

Upper beam flash signal switch
{aptionoi}

Horn ring ond flosh signal switch

35
35

Starier buttan

Rotary light switch with positions far
ciraronce light ond pull switch for fog
lights

Startar 12 v

Upper beom flash signoi mechonism
{optional}

Fuel favel indicotor

Reguiofor

Generatar 12 v

Battery 12 v

Licenss plate }ghting, loft

License plole lighting, right

Ta!l, stap, tlearance light, 1aft
Revarsing light, left

Fiash signal, left

Tail, stop, clearanca light, right

Flosh signal, right
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1li. Model 180 b

18
M7
18

The smali numbers shown on the

la Ciearance ligth and fosh signoi, laft 17
tb Claorance light and flash signal, right i8
2 Engine 19
3 Distributar 20
4 Ignitian cail 21
5 Horn n
4a Fog light, laft . a
&b Fop fight, right} {optianal) 24
7o Headlight, laf?
7b Headlight, right 25
8 Instrument cluster %
9 Coupling a7
10 Sodoet {optionol) 28
11 Cladk 29
12 Infetriar light with switch a0
13 Door contact kil
14 Huootar blawsr metars {apfional) a2
15 Haotar biowsr motor switch KE]
34

14 Cable for uppar baom
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Ll I 45 48
LRl 46
47

49\

corresponding terminals,

Cabla for lower bagm 35
Cabla for parking light 34
Flosh signai mechanism

Choke conral

fnstrumant lighting switch a7
Cigaor lightar a8
Windshiald wiper with switch 39
Faot pump for windshield washer 40
with windshinld wiper switch 41
Free for aptionol exiros 42
Reversing light switch 43
Stop light switch

Coble ¢annactar 44
Fuses

Faa! dimmar switch 45
Ignitian switch and stearing ek 44
Charging light 47
Flash signai switch 48
Horn ring 43

Starter buttan

Rotary ligh! switch with pasitions for
cieoronce light ond pull switch far
fog lights

Starter 12 v

Uppar beam flosh signai mochanism
Fuel isval indicatar

Regulatar

Generatar 12 v

Battery 12 v, 56 Ah

Licenss plate and. trunk compartmant
liphting, left

License picte opd trunk compariment
lighting, righ!

Tail, stop, cleazance light, Iedt
Raversing light, leit

Flash signol, left

Tail, stop, ciearance light, right
Fiash signal, right



la
b
2

3

4

5a
5b
4o
1
$c
6d
L.

10
N
12

S
Ly

==

The small numbers shown on the leods denote the numbers of the

Flash signai, ieft

Flosh signal, right

Engine

Glaw plug resistance

Hasn

Fog light, lef

Fag tight, right

Hecdlight, left

Headlight, right

Cable for porking light
Cobio for lower beam
Cobia for upper heom
Instrument’ ciuster

Glaw plug indicalor rasisler
Ciock

Roof light wilh switch
Heoter hlower motors {oplicnol)
Flash signoi mechonism

2]

23
24
25

Coupling

Glow plug starter switeh

Door eantact

Switch with piiot light for
heater blower moters

Ground, chassis

Switch far instrument lighting
and dimmer resistance

Cigar lighter

Windshield wiper ond switch with
fimit stop mechonism

Reversing light swilch

Stop light switch

Cable connector

Fuses

Foot dimmer switch

Steering lack with ‘charging light

3Gamﬁ
3Gb—;:'p_
3B

corresponding terminals.

27 Rolary light switth with pasitions
far cleorance light and pull switch
far fog lights

20 Generator 12 v with regulalar

2% Starter 12 v

30 Stearing wheel with harn ring and
flash signal swilch

31 Clearance light changeover switch

32 Fuel level indicator

313 Battery

34a Cleoronca and stop light, left

34b Reversing light and tail light, ieft

3¢ Flosh signal, left

35 License plote lighting

38a Cleoronce and stap light, right

36 Tail light, right

34c Flosh signal, right
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V. Model 190D

The small numbers shown on the leads dencte the numhbers of the corresponding terminals.

1o Clearancs light and flosh signol, jeft
1b Clearonca ight ond flash signai, right
2 Engine with glow plugs

1 Glow plug resistonce

4 Glow plug indicator risistar

5 Horn

4o Fog light, ieft

#b Fog light, right

7a Headlight, lef

7b Headlight, right

B insirument cluster

¥ Coupling

10 Clock

11 Glaw plug starter switch

12 interior light with switch

13 Door contoct

14 Heatar blower matars

15 Heoter blower motor switch

16 Cable for upper beom

54.0/6

Cohle far lower beam

Cable for parking iight

Flash signal mechanism

Sacket {aptional}

fnstrument lighting switch

Cigat lighler

Windshisid wiper

Windshietd wipar switch

Free for aptional exira

Reversing light switch

Stop light switch

Cleorance light changsaver switch
Fuses

Foo! dimmer swilch

Steering jode with glow plug ond
stortar moin switch

Charging light

Upper beom flash signof switch
Hazn ring and flosh signol switch

43

45
46
47
48

Rotary light swilch with pasitions
for clearance light and pull switch
far fag lights

Storter 12 v

Regulator

Upper beam flash signal mechanism
Fuel level indicotor

Genaralor 12 v

Battery

License plate ond trunk compariment
lighting, ieft

License plate ond trunk compariment
jighting, right

Toil, stop, clearance fight, left
Reversing light, laft

Fiash signal, laft

Toil, stap, cleorance light, right
Flosh signol, right



Vi, Models 180 Db, 190 Dh

5

7b

™16
37
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304
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The smoll numbers shown on the leads denote the numbers of the

1a Cleorance iight and flash signal, lef
1b Cleorance light and {losh signal, right

2 Glow pivgs {engine)

3 Glow piug resistanc:

4 Giow plug indicator resistor
5 Harn

6o Fog light, left
&b Fog [light, right
7o Haodlight, left
7h Heodlight, right
8 Instrument cluster

? Ceupling

10 Glow plug stoster swiich

11 Clodk

12 Inlerior light with switch

13 Door contact

14 Heotar blowar matars [optional)
15 Heoter biower matar switch

16 Coble far uppar beom

}opiinnul

Cahle for lower beam

Cable for porking light
Flash signel mechonism
Socket {optienoi}

instrument lighting switch
Cigar lighter

‘Windshield wiper with switch
Fool pump for windshield woshsr
with windshield wiper switch
Free for optionol extra
Reversing light switch

Stop light switch

Coble connector

Fuses

Foot dimmer swilch

Steering lock

Flash signai switch

Chorging light

Horn ring

corresponding ferminals,

Stearing wheal

Ratory light switch with positians
for cleerance light ond pull switch
far fog lights

Starter 12 v

Upper beam flosh signol mechanism
Fuel leval indicater

Regulotor

Generotor

Battery 12 v, 56 Ah

License piote and trunk
campartment fighting, left

License plate end irunk
camporment lighting, right

Tail, stap, onad claorange light, left
Reversing light, ieft

Fiosh signol, left

Tail, stap, ond cieorance light, right
Fiash signal, right
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Vil. Model 190 SL

Lo
oo
43 d
50
51 e

The smoll numbers shown on the iecds denote the numbers of the correspending terminals.

1o Clearanee light ond Fosh signol, left
1b Ciearonca fight and flosh signal, right

2 Engine

3 Distributor

4 ignitian coil

5 Hora

63 Heodlight, ieft

4b Headlight, right

sc Upper beam

6d Lawer beam

ée Porking light

7 Fog light

8 Fiash signal mechonizm
? Revaolution counter

10 Speedometer

11 Fuel reserve gags

12 Qil pressvre gage

13 Coaling water thermometer
14 Socket

15 Heoter blower switch

54.0/8

. [

Blower motor w& & 3.~ &
‘Windshiald wiper

Revarsing light switch

Stap light switch N )
Dimmer resistance &z 7 S s
tnsttumant lighting switch ¥
Cigar dghter

Push-pull switch far

windshiald wipet, two-speed

Upper beam piiat light

Flash signal piia? light

Choke control pilat fight

Chorging light

Choko contral

Fuses

Foot dimmer switch

Cable connectar

Uppsr beam flash signal mechanism
ignition and storter switch

Dear contoct

Interiar fight

Rotary fight switch

Regulatar

Ganeralor

Uppar Beom ftath signol switch
Steering wheel hora ring with flash
signai cantact

Clearance light changeaver swilch
Fuei ievel indicotar

Starter

Bottery .
Clearance, stap, und'{igi?’é?gh!, laft
Reversing light

Figsh signal, lof?

License plate and frunk
campariment lighting

Cleorance, siap, ond taii light, right
Free for reversing light on
right-hand drive cars

Flash signat, right
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The small numbers shown on the leads dencte the numbers of the corresponding terminals.

Clearance lights and flosh signols
Engine
Distributer
Reading ligh?
I;u:nr N

ag lights
Headlights
Claprance fight
Fiosh signal
ignitien coil
Doar contact
Heoter blower motars
Flash signe! mechonism
Instrument clusier
Series resislonca

lo
Sodket
Upper bram
Lower beom

Porking light
Courlin
Root light

Cobie connectar

Cigar lighter

Switch

Choka controf

Ground, chassis

Reversing fight switch

Stap light switch

Fuses

Foot dimmer switch

Raotary light switch with positiens

for cleorance fight and pull switch
for fog lighis

Stearing lock

Steering whesl

Harn ring ond flash signal switch

Charging light

Cleoronce light chonge-over swilch

Stariar button

Fuel level indicotor
Starter 12 voits
Reguloter

Ganerator 12 volis
Battery 12 volts
License piate ond trunk
comporiment lighting
Teii light

Stap light

Ciearonce ligh?
Reversing light

Flosh signal

Frea for reversing light
(right-hond drive]
Windshield wipers
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IX. Mode! 219

~ 84 O
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A48
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The small numbers shown on the

ja Clearonge fight and flosh signai, ish
1b Clearance light ond flosh signai, right
2 Enging

3 Distributar

4 lgnition caif

5 Horn

4a Fog light, left®

&b Fog light, rightt

7o Headlight, {eft

7b Headlight, right

& Instryment cluster

9 Coupling

10 Socket

1 Clock

1Z Interior light with switch

13 Ooor contoct

14 Heoter blower motors

15 Switch

16 Cable for upper beam

54-010

leads denote the numbers of the corresponding terminals.

Cabie for lower beam

Cahla for porking light

Fiash signal mechonism

Choke control

tnstrument lighting switch

Cigar lighter

Windshield wiper

Windshield wiper cobie

Coble for autamotic clutch
{cptionai}

Reversing light swilch

Stap light switch

Clearonce light changeover switch
Fuses

Fao! dimmer switth

ignition switch ond steering lock
Chorging light

Upper boom flosh signal switch
Horn ring ond flosh signol swilch

Starier bytten

Rotary light switch with positians
for cleorance fight and pull switch
for fog lights

Starter 12 v

Upper beom fiosh signol machanism
Fust ieval indicotar

Requiatar

Genoratar 12 v

Bottery 12 v, 56 Ah

License plale lighting, lef?

License plate lighting, right

Tail, stop, cleorance light, left
Revarsing tight, teft

Flash signol, feft

Toil, stap clearonce light, right
Fiosh sipnei, right



X. Model 2205

The smali numbers shown on the leods denote the numbers of the corresponding terminals.

lo Cleorance iight ond flosh signoi, left 16 Heoter blower maotors, left, right 34 Upper beom flash signal switch

ih Clegrance light ond ash signol, right [opticnol) 35 Charging light

2 Engina 17 Cable connectar 36 Horn ring and flosh signaol swilch

1 Distributar 18 Heoter blower molar switch 37 Upper beam flash signol mechonism
4 lgnition ccil 19 Cigor lighter 30 Starter push-bulion switch

5 Reoding light 20 Coupling 39 Slarter 12 v

& Horns 21 Choke cantral 40 Fuel level indicotar

7o Fog light, leoft 22 instrument iighting switch 41 Generotar 12 v

7b Fog light, right 23 Roof light switch 42 Regulalor

Bo Headligh!, inft 24 ‘Windshield wiper 43 Bottery 12 v

Bb Headlight, right 25 Windshield wiper switch 44 Llicense piote ond trunk compartment
8¢ Coble for uppor bsom 26 Reversing light swilch lighting, left

Bd Coble for lowar bagm 27 Stop light switch 45 License plate ond trunk compariment
8e Cable far parking light 28 Cobie for automatic cluich [optional) lighting, right

9 Fiosh signol mechonism 29 Fuses 46 Tail, stop, and clearance light, left

10 Instrument ciuster 30 Foo! dimmer switch 47 Reversing light, {eft

11 Clock 31 Cleorance light chongeover switch 48 Flash signal, left

12 Series resistance 32 Rotory light switch with positions far 49 Tait, stop, and clearance light, right
13 Sodket clearonee light ond pult switch for fog 50 Froe for reversing light on right-hand
4 Door contoct lights drive cors

15 Roof light 33 lIgnition swilch ond steering lock 51 Flash signol, righ?
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Xl. Model 220 5E

The small numbers shown on the leads denote the numbers of the correspending terminais.

1g Flash signal, laft 15
1b Flash signai, right 14
2 Enping

3 Hom 17
da Hoadlight, laft 1B
4b Heodtight, right 19
de Cobie for lower baom 0
4d Coble far upper baom 1
4a Caoble far parking fight 2
5a Fog light, ieft i
5b Fag light, right

& instrument cluster b2
7 Clock 25
& Distributor 24
¢ ignition coil 7
10 Roaf light 28
11 Seckat 29

12 Series tesistance
13 Heaoter blower motars, jeft

{right aptionol} 30
14 Flosh signal medhanism 31

54-0/12

Coupling

instrumen! lighting switch

[with dimmor rasistancs)

Root light switch

Readirg light with door contact
Cigar lightar

Heater blowsr molor switch
Rovaersing light swilch

Stap Light switch

Cobis for hydraulic automatic
clulch {aptionel}

Uppar beam fash signal mechanism
Fuses

Foat dimmer switch

Windshieid wiper

Windshiald wiper switch

Ratary light swikch with paositions for
clearonca light and pull switch far
fog lights

Stearing fock

Chorging light

2
k]
34

3&

Clearance tight changsovar switch
Relay, automalic storter aid
Stariar push-button twitch

Starler '

Upper baam fiash signal switch
Haorn ring and flosh signal switch
Funl fesd pump

Maogne! far mixtura anrichmen!
Fuo! laval indicotar

Fual lave! indicator

Raguiatar

Genarotar

Battary

Tail, stop, ciearonca light, iaft
Reversing iight

Flosh signol, Joft

Licansa plote lighting

Tail, stap, clearance light, right
Frea for revarsing light on
right-hand drive cors

Flash signal, right




D. Connections at Fuse Box

| I. Model 180
' Fuse Fuse ;
: No alement Lead Consumer units Remarks
i - amp.
Cleorance lights, roof light, P i
1 B 30 {electric clock} cﬁ_rcr:gnen?ly tive
2 25 54 Cigar lighter, wipers
3 8 54 Choke control pilot light, flash signals, E&nbseigs;;i:;ed
horn, reversing light stortar switch
Stop light, fuel gage, (defroster
4 B 4 blower)
License plate light, tail light, right,
5 8 38 parking light, right
Tail light, left, parking light, left,
6 8 8 instrument §ight§'|g
Upper beam, right, upper beam
7 8 5a piot light
8 8 56 a Upper beam, left
‘ Can be switched
! over by foot
dimmer switch
1
: 9 B 5 b Lower beam, right
‘i
é 10 8 56b Lower beam, left

The units in brackets are optional and are installed only if ordered specially.
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I. Models 180 a, 180 b

F Fuse
Nusa element tead Consumer units Remarks
e. amp.
1 g %0 Ciearance lights, roof light, Permanently live
(socket, electric clock} circuit
Wipers, horn, {2rd and 3+d horn and
2 %5 4 horn relay), cigar lighter
3 8 54 Free for optionol exira
Flash signol system, stop lights,
4 8 54 reversing light, fuel reserve gage, Can be switched
choke control pilot light off by ignition
starter switch
5 8 54 Defroster blower, left {and right)
6 8 54 {Upper beam flash signal}
Tail light, right, license plate light,
7 8 58 right, parking light, right,
instrument lighting
Tail light, left, license plote light,
8 8 58 left, (fog light)
9 B % Upper beam, right, upper beam
pilof light
10 8 56 a Upper beam, left
Can be switched
over by foot
dimmer switch
1 B 36b Lower beam, right
12 8 5b Lower beom, left

The units in brockets are optional and are instailed oniy if ordered specially.
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fll. Models 180 D, 180 Db

Fuse
I;i'l';e element Lead Consumer unifs Remarks
) amp.
Ciearance lights, raaf light, Parmanently live
1 B 30 electric clack circuit
2 25 54 Cigar lighter, wipers
. Can be switched
3 8 54 Flash signals, horn, reversing light off by ignition
starter switch
4 8 54 Sbtizeve;ri)ghh fuel gage, (defroster
License plate lght, right, tail light,
> 8 S8 right, parking light, ght
License ﬁlate light, left, tail light,
& 8 58 left, parking lght, left, instrument
lighting
Upper beam, right, upper beam
7 8 %a pilot light
8 8 56 a Upper beam, left
Can be switched
aver by faat
dimmer switch
9 8 56b Lower beam, right
10 8 56 b Lower beam, left

The units in brackets are optional and are installed only if ardered speciaily.
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IV. Models 190D, 190 Db

F Fuse
':I’? alemant Lead Consumer units Remarks
. amp,
Clearance lights, roof light, electric ; Permanantly live
! 8 30 clock, [socket) circuit
Wipers, cigar lighter, 13 horn,
2 25 34 {2nd and 3rd horn and horn relay)
3 8 54 Free for optionol extra
Flosh signal system, stop light, Can be switched
4 8 54 raversing light, fuel gage, electric off by ignition
fuel reserve gage starter switch
5 8 54 Defraster blower, left {ond right)
é 8 54 Upper beom flash signal
Tail light, right, parking light,
7 8 54 right, ?nstrument lighting, license
plote light, right
Toil light, left, parking light, left,
8 8 58 license plata light, left, fog light
Upper beam, right, uvpper beam
? 8 %a pilot light
10 8 Sba Upper baam, left
Con be switched
aver by foot
dimmer switch
1 ) 56 b Lowar beam, right
12 8 5k Lower beam, left

The units in brackets are optional ond are installed only if ordered speciaily.
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V. Model 170 SL

Fuse
Fﬁw element Lead Cansumer units Remarks
a. amp,
1 ) 20 Clearance lights, interior light, Permanently live
sacket cirevit
Wipers, flash signal system, fuel
2 8 54 gage, choke contral pilat light
3 8 54 Harns
cannected in
paratlel Can b o
Reversing light, upper an be switche
4 8 4 beam fiash signal off by ignition
starter switch
5 8 54 Cigor lighter
] ] 54 Stop lights, defroster blower
License plate light, fail light,
7 8 58 right, parking fight, right
Tail light, left, parking light, left,
8 8 38 instrument §igh?ﬁ'|g, (fog !!gght)
Upper beam, right, upper beam
? 8 S6a pifot light
10 8 56a Upper beam, left
Can be switched
over by foot
dimmer switch
1 8 56b Lower beam, right
12 8 56b Lower beom, left

Tha units in brackets are aptionai ond ore installed only if ordered speciolly

54-017



VI. Model 220 a

Fuse Fuse
No element Lead Consumer units Remarks
' amp.
1
1 g 20 Clearance lighis, electric clock, roof | Permanently live
light, reading light, socket circuit
9 8 54 Choke conirol pilof light, fuel goge,
flosh signal sysiem, wipers
3 8 54 15t and 2nd horn
connected in
parallel Can b tchad
. : n be switche
4 ) 54 Reversing light, 3rd horn, Df‘? by o
y lgnifion
upper beam flash signol ALl
5 8 54 Cigar lighter
é R 54 Stop lights, (defroster blower}
License plote light, toil light, right,
7 8 38 parking light, right
Tail light, left, parking light, left,
8 8 58 instrument lighting, fog light
Upper beam, right, upper beam
? 8 56a pilot light
10 8 560 Upper beam, left
Con be switched
over by foot
dimmer switch
1 8 56b Lower beom, right
12 8 5 b Lower beom, left

The units in brackets are optional ond are instailed only if ordered specially.

54-0118




VIl. Modsl 219

Fuse Fuse .
Na element Lead Cansumer units Remarks
: amp.
Clearance lights, roof light, sacket, Permanently live
1 8 30 : erm
electric clock circuit
Wipers, 1st and 2nd horn, (34 harn and
2 z M horn reloy), cigor lighter
3 8 54 Free for optienal exiro
Stop lights, reversing light, fuel gage,} Can be switched
4 8 54 choke canirol pilot light, flash signall off by ignition
system starter switch
5 B 54 Defraster blower, left {ond right]
| & 8 54 Upper beam flash signat
Tail light, right, porking light, right,
7 8 8 license pia}e Hight, right
Tail light, left, Eurking light, left
8 8 58 license plate light, left, instrument
lighting (fog light)
Upper beam, right, vpper beom
? 8 Séa pilot light
10 8 5éa Upper beam; left
Con be switched
over by foot
dimmer switch
11 B 56b Lower beom, right
12 B 56b Lower beam, feft

The upits in brockets are optional and are instolled only if ordered specially.
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VIil. Model 2205

Fuse
I;Llrse elamant Lead Consumer units Remarks
o amp.
1 8 30 Clearance lights, roof light, socket, Permanently live
electric clock, reading light circuit
Wipars, 1% and 2nd horn, {34 horn
2 5 4 and horn relay), cigar lighter
3 8 54 Free for optionol extro
Flash signol system, stop light, .
4 8 54 reversing light, fuel gage, choke Can be_ switched
control pilot light off by ignition
starter switch
5 8 54 Defroster biower, left {and right)
6 g 54 Upper beam fiash signai
Tail light, right, porking light,
7 8 38 right, ?icense plate light, right
Tail light, left, parking light, left,
8 8 58 license plote light, left, instrument
lighting, fog light
Upper beam, right, upper beam
? 8 56a pilot light
10 8 564 Upper beom, left.
Can be switched
aver by foat
dimmer switch
H 8 56b Lower beam, right
12 8 56 b Lower beam, left

The units in brackets are optional and are installed only if ordered specially.
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IX. Model 220 SE

Fuse Fuse
Nao element Lead Cansumer units Remarks
' amp.
1 8 0 Clearance lights, raaf light, sacket, Permanently live
electric clack, reading light circuit
Wipers, 13t and 2nd harn, {3vd harn
2 25 34 and harn relay), cigar highter
3 8 54 Free far optiana] extra
Con be switched
4 3 54 Fuel feed pump aff by ignition
starter switch
Flash signal system, stap light,
5 8 4 reversing light, fuel goge
Autamatic starter aid, upper beam
& 25 54 flash si%ncl, defroster blawer, left
(ond right) :
Tail light, right, license plote light,
7 3 58 right, parking light, right, instrument
lighting
Tail light, left, license plate light,
8 8 58 left, parking light, left, fog light
Upper beam, right, upper beam
? 8 %a pilat light
10 8 56a Upper beam, left
Can be switched
over by foat
dimmer swiich
1 8 56b Lower beam, right
12 8 54b Lower beam, left

The uniis in brockefs are optional and are instalied only if ardered specioliy.
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Job Nos.
Tail Light Wiring Harness

54-2

On Models 180 to 220 SE the color coding of the cables for the various electric consumers isethe
same os on Model 190 -

Connect the individual cables to the cable connector of the tail light wiring horness in such o way
that the color coding of the cobles of the toil light wiring harness corresponds ta the calor cod-
ing of the cobles of the main wiring harness.

Note: The toil light wiring harness of Model 220 SE contains an additional coble from the cabie
connector fo the fuel feed pump; the basic color of the cable is white, the code &Blor
green, and the cross-section 2.5 mm2.

Job Nos.
54.2
to
54.5

On Madels 180 to 220 SE the cable harness for the steering tube, the cable horness from the
generator to the regulotor, and the cable harness for the reversing light switch ore the same as

on Model 190. -

On Models 180 b, 180 Db, 190 Db the coble harness for the steering tube hos been changed
and is exploined in the Table beiow.

Explanation of Cabie Harness in Steering Tube

. . .. } Cross section
Leod No. Basic coior Color coding Wiring position af lead
i in mm?
1 block yellow from coble connector steering 1.5
to horn ring switeh (horn contact)
2 black white from coble connector steering 1.5
green to flash signol switeh ferminoi 54
3 block white from caoble connector steering to flash 1.5
signal switch terminal flash signoi, left
4 black green 1} from coble connector steering to flash 1.5
! signal switch terminol flash signol, right
5 block — | from coble connecior sieering . 0.75
g to flosh signal switch upper beom flosh signol
i
4 brown _ : from cable connector steering 1.5
i {ground} to horn ring switch
7 brown — i from horn ring switch [ground) 1.5
: to upper beom flash signol [ground)
54-5



Job Nos.

54-8
to
54-10

Batery

.

The=general remarks about the battery, the removal and installation procedures, and the baitery
servicing instructions given for Model 190 also apply to Models 180 to 220 SE.

Models 180 is equipped with o bottery of an operating voltage of 6 volts and a caopacity of

84 Ah.

‘On Models 180D and 190D the bottery capacity is likewise 84 Ah.

' . Job No.
Removal and Installation of Instrument Cluster |——
. 54-11

l. Models 180, 180 a, 180 b, 180 D, 180 Db, 190 D, 190 Db, 220 o, and 219

On these models the removal and installotion procedures for the instrument cluster are the same
os on Mode! 190.

Il. Models 220 S and 220 SE

The removal and instaliation procedures ore essentially the some os on Model 190, but before
the instrument cluster is removed unscrew the pull-button for the trip recorder on the instru-
ment panel, unscrew the refoining nut ond the lack nut and pull the trip recorder cancelling cable
out of the rubber grammet from the engine side.

HIl. Model 190 SL

A. Removal and Installafion of Speedometer or Revolution Counter

Removal: 3. Take the instrument oui af the instrument
panel and disconnect the two connections
1. Loosen the milled nut of the speedometer for the instrument light.
drive shaft behind the instrument panel by
hond and pull the speedometer drive shaft Installation:

out af the instrument,
4. Installation is the reverse of the removai
2. Unscrew the two milled nuts above the procedure.
fixing strop ond remove the fixing strap
from the instrument.

B. Removal and Installation of Oil-Pressure Gage

Removal: _ 2. Disconnect the oil-pressure gage lead at
the instrument.
1. Remove the rotary light switch (see Job
No. 82-15). Push the eleciric leads behind
the instrument panel to one side ta make 3. Unscrew the two milled nuts and remove
the rear of the oil-pressure gage accessible. the holding strap.
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4. Pull the oil-pressure gage out of the instru- installation:
ment panel and disconnect the electric
teads for the instrument light. 5. Installation is the reverse of the removal
procedure.

C. Removal and Installation of Fuel Gage

Removal: installation:

1. Unscrew the two milled nuis behind the fuel 3. Installation is the reverse of the removal
gage and remove the holding strap. procedure.

2. Pull the fuel gage out of the instrument Note: Align the instrument so that the dial
panel and disconnect the electric leads. figures are vertical.

D. Removal and Installation of Cooling Water Thermometer

Removal: 3. Pull the cooling water thermometer aut of
the instrument panel and disconnect the

1. Disconnect the capillary tube at the engine electric lead for the instrument light.

ond push it inside the car through the cawl.

Instailation:

2. Unscrew the two milled nuts behind the

caaling water thermometer and remove the 4. Installation is the reverse of the removal

holding strap. procedure.
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Job No.

Removal and Installation of Clock RTRTH

1. Models 180, 180 o, 180 b, 180 D, 180 Db, 190 D, 190 Db, and 219
The removol ond installotion procedures for the clock are the same os on Model 190.
H. Models 220 o, 220 S, and 220 SE

After remaving the oshiroy press the clack out by recching behind the instrument panel {Fig.
54-12/1).

Fig. 54-12/1

Hl. Model 190 SL

After opening the glave comporiment iid unscrew the two knurled nuts for the clock mounting.

Job Na.

Removal and Installation of Stop Light Switch |——

On Models 180 to 220 SE the removal ond installotion procedures for the stop light switch ore
the same os on Model 190,

On recent madels with on ATE power broke the stop light switch is located on the power brake
{see Fig. 42-14/1 in Warkshop Mecnual Madel 190).

Job Nes,

54-14
to
54-18

On Models 180 to 220 SE the removol ond installotion procedures for the foot dimmer switch,
the horn assembly, the flosh signol mechanism, the upper beam flosh signal switch, ond the push-
pull switch with dimmer resistance for the instrument lighting ore the same os on Madel 170.

On Models 180 b, 180 Db, and 190 Db o combination switch far the flash direction signal system
and the upper beam flosh signal system hos been installed.
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Removal:

!. Disconnect the ground cabie of the negative
terminal of the battery,

1 Base in steering column jocket
2 Angle bracket

3 Switch

4 Rubber slenve

. Pull the rubber sleeve {4} out of the steering

column jacket and push it back {Fig. 54-
17/1).

. Unscrew the two cross-recess head screws

on the angle bracket (2} from the base {1)
of the steering column jacket.

. Pull the switch {3) outward and disconnect

the electric cobles {Fig. 54-17/1).

Installation:

5. During installation pay attention ‘o the

color coding. Connect:

the black/yellow cable to the horn contact,
the black/white/green cable to terminal 54,
the black/white cable to the terminal flash
signal left,

the black/green coble to-the terminal flash
signal right,

the black cable to terminal 31 {upper beam
flash signal},

the brown cable o the signal ring switch
(ground) and the short brown cable from
the signal ring switch (ground) to the flash
signal switch {ground).

Job No, Removal and Installation of Starter
54-19 Push-Button Switch

I. Models 180, 180 a, 180 b, 220 q, 219, 220 §, 220 SE, and 190 SL with Steering Lock

On these models the removal and installation procedures for the storter push-button switch are

the same as on Madel 190.

Il. Model 190 5L with Ignition Starter Switch

See Job No. 15-21

Ill. Models 180 D 180 Db, 190 D, and 190 Db

See Job No. 15-33 Glow Plug Siarter and Stop Switch.
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Job No.
82-1

Headligths

A. Removal and Installation of Left or Right Headlight

On Madels 180 to 220 SE the removal and installation procedures far the headlighis are the
same as on Mode! 190. The cable colors for the vorious terminals are identical on all models.

Note: When secled-beam headlights are installed, the headlight recess on the fender is provided
with a five-pin cable connector to which the moin wiring horness is connected. When
connecting the short heodlight cable ond plug to the cable connector make sure that the
¢olor coding of the cables of the main wiring harness corresponds to the colar coding
of the cobles of the short headlight cable and plug.

When sealed-beam units are installed, the parking light is located not in the headlight
itself but in a fitted light belaw the headiight (see Fig. 82-1/1).

4 Fig. 82-1/1
2 : 6\‘ ¥ ! Gloss lens
1 =, Q@F 2 Rybher sealing ring
3 ey 3 Fitted light
T el 4 Seal

Heodiights with seoled-beam unit have no bulb and the heodlight lens cannot be replaced. In
case of damage the whole sealed-beam unit myst be replaced.

B. Replacement of Left or Right Bulb for Asymmetrical Headlight, Lower Beam

In the case of osymmetricai headlights the bulb ond the bulb socket farm a unit which can only
be replaced as such (see Fig. 82-1/2).

First pull off the cable plug (1), then disengage the lamp holder (2) by pressing it down and
turning it toward the left out of the bayonet catch ond remove it. Then remave the bulb with the
socket (3). When o new bulb is installed, the two fixing lugs (4] on the bulb socket must engoge
in the recess (5) on the reflector neck of the heodlight; the bayonet catch af the lomp holder can
only be engaged in this position of the bulb.

Fig. 82-1/2

1 Cable plug

2 Lamp hoider

3 Bulb with socket

4 Fixing lugs

5 Rogess on refiectar neck
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Job No.
g82.2

Headlight Adjustment

A. Adjusiment of Headlights

a) On Models 180 to 220 SE the adjustment procedures for the headlights of a previous design
and for the headlights with sealed-beam units are the same as on Model 190, with the differ-
ence, however, that according to the latest German regulations a load of 70 kg must be placed
in the middle of the rear seats,

b) For the adjustment of headlights with asymmetrical lower beom (distinguished by the prism sector
on the left side of the diffusing lens} see Fig. 82-2/1.

Bosch

Fig. 82-2/1

1. If the heodlights are adjusted with the headlight adjusting device, moke sure thot the device is
aligned exactly porallel to the longitudinal axis of the car.

2. The closer the adjustment device and its collecting lens is moved toward the headlight, the
more accurate the adjustment.

3. Headlights with asymmetrical lower beam are adjusted only with relation to the lower beam.
The light-dark boundary runs harizontal on the [eft side and rises af the center at an angle of
15° toward the right {see. Fig. 82-2/2).
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Fig. 82-2/2
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Horizontal Beam Aiming

Aim the headlight beoms harizontally in such
a way that the break in the light-dark bound-
ary coincides with the lower cross on the
adjusting screen (see Fig. 82-2/2). if the break
is not cleorly visible, the situation can be

Vertical Beam Aiming

The headlight beoms are aimed vertically in
such a way that the light-dark boundary runs
horizontally to the left of the break and coin-
cides with the lower line on the odjusting
screen (see Fig. 82-2/2).

approved by covering the gusset on the left
side of the diffusing lens severol times by hand.

When the heodlights are adjusted in front of an adjusting screen, mark the height H of the heod-

B
lights above the ground and their distance B or — symmetrically to the longitudinal axis of the

2
car. This gives two adjusting crosses from which twa lines should be plotted at an ongle of 15°
rising toward the right. Then draw in the boundary line for the light-dork boundary 5 em below
the odjusting crosses (see Fig. 82-2/3),

2-rcat

Fig. 82-2/3

Adijust the headlights only with relation to the lower beam. in this case the light-dark boundary
must run horizantally on the left side as for os the lower odjusting crass and then rise af an
_angle of 15° toward the right {see Fig. 82-2/3).

B. Adjustment of Fog Lights

On Models 180 to 220 SE the adjustment procedure far the fog lights is the same as on Madel
190; please note that according to the new German regulations o load of 70 kg must be placed
in the middle of the rear seats.
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JobNo. | Removal and Installation of Left or Right Flash
82.3 Signal with Clearance Light

l. Models 180, 1804, 180 b, 180D, 180 Db, 190 D, 190 Db

The removal and instaliation procedures for the flash signal and clearance light are the same as
on Model 190.

il. Model 190 5L

In the case af standard headlights the flash signal and clearance light are instalied in a fitted light
below the headlight and in the case of headlights with sealed-beam unit the flash signal, clear-
ance and parking lights are installed in this fitted light.

lll. Models 220 o, 219, 220 S, 220 SE

On these models the flash signal and the clearance light are located on the fender (see Figs.
82-3/1 and 82-3/2).

5b
I-1039 1 Z-1080

Fig. 82.3/1 Fig. 82-3/2
lo Fiash signol and clearance light, right 1b Flash signai and clearance light, teft
2 Cage clomp with nut M 4 5b Transparent pone, left
3 Rubber pad 8 Rubber ring

4 Weather sirip

5a Transparenl pone, right

& Rubber grommets

? Qval heod counlersunk serew M d
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Job Nos.

82-4
to
82-11

On Models 180 to 220 SE the removal and installation procedures for the windshield wiper motor,
the plate with drive mechanism as well as coupling rod and drive rod for the windshieid wipers,
the wiper orm with wiper blode, the wiper blode of the windshield wiper, the rubber blode, the
push-pull switch for the windshield wipers, and the cigar lighter are the same os on Model 190,

Job No.

License Plate Lighting T

On recent cars of Models 180 to 220 SE the license plate lights are instolled in the guards of the
bumper (see Fig. 82-12/1),

Fig. 82-12/1

Job Nos.

8213
to
82-17

On Models 180 to 220 SE the removal ond instaliation procedures for the stop and toil lights, the
rotary light switch, the toggle change-over switch for the clearance light, and the toggle switch
for the blowers are essentially the same as on Model 190.
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Interference Suppression for Radio

Job No.
82-21

In order to obtoin good radio reception with regard to the various sensitivities of the individual
frequency ranges of the radio sets, the following instructions for interference suppression should
be adhered to.

Models 180, 180 a, 180 b, 190 51, 220 g, 219, 220 5, and 220 SE

Basch
Part Na.

aptional

Beru
Part Na.

Remarks

4,

10.

. Spark plugs with

SUppressors

(5K Ohms)

. 4 or & spork plug

suppressor caps

{1 K Ohm}

. 5 or 7 distributor

suppressor caps

(1 K Ohm)

5 or 7 rubber caps

. 1 distributor rotar arm

with suppressor
{5 K Ohms}

. 1 suppressor condens-

er with insulated
return coble to igni-
tion cail terminal 15

. 1 feed-thraugh

condenser ot
regulator terminal 51

, 1 feed-through

condenser at
reguiator terminol 61
{with torsion
pratection)

. 1 suppressor fiiter ot

reguiator terminal DF

1 feed-through
condenser to terminol
D + of the generotor

see Table “Spark Plugs”

EM/AW 17141
000159 12 42

EM/W 1111
0001561510

EM/W 1720
0001561710

G PL
000 157 07 85

IVWT 5Z 417
0001580531

IVVT 52512
00015811 3t

EMKO 20212
0001562701

EMKO15Z2122Z
000156 37 N

EMKO 1571012
000 156 26 01

EM/SD 21
00013628 0%

EMKO 15721012
000 156 26 01

BEJ 4/10}
00015913 42

OEJ 4110
0001561610

VES) 5 K
00015618 10

Beru

EVL 476 Z

SK 215 L
00015631 01

SK 211 R
000156 2001

SK 212 R
000136330

SK 18 L
000 156 34 0

SK210R
000 156 3001

) Only for Model 220 SE

Only for older cars.
New cars with distant
interference suppression
hove distribuior rotor
arms with suppressor
as standard parts.

'} For dust-proof
or cusi-p
distributor types

Bosch 2.5 MF
Beru 3 MF

Basch 2.5 MF
Beru 3 MF

0.5 MF

0.005 MF

0.5 MF
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1.
12,
13.

14,

15.

2 complete wheel hub contacts for front wheels.

1 ground strop between copillary tube of radiator thermometer ond cowl, 400 mm long, opprox. 10 mmi
Part No. 101208200072

1 ground stop berween speedomefer drive shoft ond cowl, 100 mm long, opprox. 16 mm?.
Port Mo, 180 540 00 41

1 ground strap from the ground connection of the condenser ot the ignition coil terminol 15 to the engine
450 mm long, approx. 16 mm?. Part No. 180 540 01 41

1. graund strop from the engine 1o the left radiotar mounting {seen in direction of travei), 350 mm long,

- opprox. 16 mm3. Port No. 180 54002 41

16.

17.

1B.

19.

20.

21.

22

1 ground strop fram the haod to the cow!, opprox. 10 mm?. Becker designation 281 Z 407 a.

2 ground straps from fegulofor ground to regulator suppar, 120 mm lang, opprox. 6 mm?,
Port No. 18054003 41

The contact surfoces below the regulotor ar below the inferference suppressors on the support of the wheel
arch must quite definitely be tinned. '

The fixing lugs of the ignition coble canduit must quite definitely be tinned.

In arder io enable the ground strops to be tightened properly ardinary washers should be, installed in od-
ditian to the spring woshers.

Electricolly conducting tfires. . S

Electricoily conducting fon beit for the generator.

.

Models 180 D and 190 D hove no interference suppressors for the ignition system, btjff everythin
else is necessary in order to obtoin good radio reception also on these two models. :

RIS S
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